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EXECUTIVE SUMMARY .
ES. 1 INTRODUCTION

The Atlanta metropolltan region is the location of one of the most ambitious
Intelligent Transportation Systems (ITS) deployments in the United States. The system
includes a Transportation Management Center (TMC), six Traffic Control Centers
(TCC), and a Transit Information Center (TIC) linking eight regional agencies. In
addition, regional Advanced Transportation Management Systems (ATMS) including
incident management, regional Advanced Traveler Information System (ATIS), and
Advanced Public Transportation Systems (APTS) were implemented. The 1996
Summer Olympic and Paralymprc Games, held in Atlanta, created a focus for these
projects. The goal was to bnng all of these new systems on line in time for the games.
Collectively, this program is referred to as NAVIGATOR. The games also served as a
focus for an extension of the area’s High Occupancy Vehicle (HOV) lanes, and of the
Metropohtan Atlanta Rapld Trans1t Authorrty (MARTA) ra11 network

ES.1.1 The Atlanta ATMS Partners -

Eight agencies were mvolved in the deployment of the mtegrated mulhmodal
ATMS. They are the Georgia Department of Transportation (GDOT), the City of
Atlanta, MARTA, and the Counties of Clayton, Cobb, DeKalb, Fulton, and Gwinnett.
These agencres are referred to as the ATMS partners. Although not designated as
partner agencies, the Federal Highway Administration (FHWA), the Federal Transit
Administration (FTA), and the Atlanta Regional Commission (ARC) were also involved
in the ITS deployments, and prov1ded overall pro]ect support '

ES.1.2 Purpose of the Case Study

What distinguished the NAVIGATOR deployment from others in the United States
was the regional, multimodal scope of the deployment and the firm operational
deadline imposed by the 1996 Summer Olympic and Paralympic Summer Games. The
NAVIGATOR Case Study focuses on the institutional, programmatic, and technical
issues and opportunities in planning and implementing the ITS deployment. The
purpose of the Case Study is to docurnent those issues and: opportumtles on the basis of
interviews, observations, focus groups, ‘and documentation reviews, and to present
recommendations to be considered at Federal, State, regional, and local levels for future
ITS deployments. The Case Study responds to the question: “What can be learned from
the Atlanta experience to improve other ITS deployments in the future?”




ES.1.3 The Case Study and the Event Study N

In addition to the Case Study, Booz-Allen and Hamilton was commissioned in May
1996 by the FHWA to undertake the Olympics Event Study. The Event Study was an
independent, high-level review of the performance of various ITS deployments and
new infrastructure extensions during the Olympic and Paralympic events period. The
objective of the Event Study was to determine the technical, operational, and
institutional lessons learned during the 1996 Olympic and Paralympic Games. The
Event Study has been completed and published as a separate report. -

ES.1.4 Case Study Approach
The Case Study discusses the similarities and differences between traditional

transportation projects and ITS projects.: The challenges of deploying complex ITS
programs require agencies to modify their standard approach to projects and expand -

their capabilities. The Atlanta experiences are described in the context of the agencies’ =

ability to adapt existing or adopt new “ways of doing business.” The main findings of
‘this study were presented and discussed in a focus group environment involving all

* key stakeholders of NAVIGATOR. At the completion of all study activities, 45
“summary points (or lessons learned) were identified. These are presented and cross-
referenced to the main findings in Table ES-1 through Table ES-4 later in this Executive
Summary as well as in the detailed Case Study document.

Recommendations that can help guide future ITS deployments were developed on
the basis of the main findings and lessons learned. The recommendations are at a high
level, and focus on some of the basic needs to structure ITS programs for success. They
address the fundamental differences between traditional transportation and ITS
programs. The recommendations should not be considered as a comprehensive work
plan for ITS deployments. Rather, they indicate major milestones and tasks that should
be tailored to each location’s needs. |

ES.1.5 Target Audience

The recommendations presented in this report are targeted at Federal, State, and
local agencies. Atthe Federal level, the recommendations suggest guidance and-
support to be provided to local agencies. The local level recommendations can be
implemented directly by State and local transportation agencies. e

ES.2 FINDINGS

The ATMS partners recognized early that, to successfully implement ITS, they
needed to adopt modified processes and additional resources specific to ITS and
provide new types of support. For traditional transportation projects, extensive
support is provided by local agencies in the Atlanta region, as well as by FHWA and

2




FTA. Design manuals, procurement manuals, trammg courses, workshops,-and

publ1cat10ns are continually updated. Similar resources ex1st only ona 11m1ted scale for

The ATMS partners also recognized that they needed to enhance their skills in order
to support. TS deployment. They needed to learn how to approach systems ,
engineering projects and how to. manage them. The skills needed to operate and
maintain ITS deployments are also different from those typically found in traditional
transportation agencies. In addition, the ATMS partners understood that ITS system
performance can be maximized when agencies work together. To accomplish this, the
partner agencies agreed that their own interagency coordmatlon skills. should be -
improved. : ,

Thus, the study presents five major groups of findings. They relate to the need to
develop. guldance for.ITS “recommended approaches” and “measures of effectiveness,”
and the need to. 1mprove ITS-related skills. These findings are: -

1. Improve Prograijro]ect Management Skllls Improve agency staff sk111s

related to overall program and project management, including programming-

funds for large reglonal projects; managing projects with uncertain outcomes;
managing projects involving multiple agencies; managing system
1mp1ementatlon projects; and working with consultants who are truly ‘outside
experts” and bring skills not available among existing staff.

2. Improve Interagency Coordination Skills: Improve agency staff skills related to
_agreeing on shared goals and assisting with decision consensus among a variety
~of interest groups, and maintaining open and unbiased communications.

3. .Improve ITS Technical Skills: Improve agency staff understanding of the
detailed. tec];mmal workings of ITS projects.including software development,
hardware design, system 1ntegratlon, communications. technologles, and other
electronics. : :

4. Develop Guidance for ITS ”Recommended Approaches ot Guldance should be
developed related to how ITS programs should be conducted, i.e., what should be
included in program management, and what documents and deliverables are.
needed.

5. Develop ITS Measures of Effectiveness: Guldance should be developed to
prov1de a basis for comparison or. measurement to determme completeness and
appropriateness of project dehverables, to measure progress, and to determine
how well the system meets the requirements.

As found in the interviews and documentation and reiterated in the focus group
discussions, transportation agencies are currently performing ITS projects without the
benefit of guidance on how such projects should be conducted and how to determine if
the outcomes meet the requirements. While traditional transportation projects are
guided by multiple manuals and other guidelines, ITS projects are not.




However, because ITS is still maturing, the ATMS partner agencies, FHWA, and FTA
strongly advised that overall guidance, rather than strict guidelines full of ~
requirements, be developed that can respond to the evolving nature of the work.

As discussed earlier, 45 summary points (or lessons learned) were identified by
study participants. Tables ES-1 through ES-4 present these summary pomts and relate
them to the five main findings of the study. Each table contains the five major groups of
findings discussed previously. Each of the 45 summary points, along with the
significant skills required to address the issue or need raised by that summary point, are
presented. Guidance in the form of recommendations of suitable approaches and
measures of effectiveness that will assist in addressing the issue or need rarsed by the
summary point is also presented in these tables.

Each table relates to a dlfferent phase of tradltronal transportauon program '
development: , '

* Initial Planning Phase. This phase traditionally covers early planmng In the
ITS context this includes concept definition, needs identification, and
commencement of interagency discussions to finalize the deployment concept.

e Design Phase. This phase traditionally involves the design of the infrastructure.
In the ITS context this includes detailed functional requirements development,
specifications, technology reviews and selection, and integration plans.

e Consultant Services Procurement Phase. Typically consultants are employed to
finalize the designs and plans for most projects. This is particularly true for ITS -
'deployments which have complex technology requirements and umque needs
This phase covers the procurement of the consultant services. .

* Construction Phase. This phase refers to the actual construction of the facility i in
traditional projects. In ITS deployments this phase deals with a variety of =
aspects, from actual building construction (e.g., TMC buildings) o
communications backbone deployment (e.g., fiber-optic cable deployment) to
total system integration before handover to the DOT

ES.2.1 Initial Planning Phase
Table ES-1 presents the lessons learned from the Atlanta experience during the

initial planning phase. Interagency coordination and recommendations of approaches
to achieve success are the major needs of this phase.




i " TABLE ES-1
Lessons Leamed—lmtlal Plannmg Phase

'ITS Skill Areas Guidance

§ g_gg =
,XRe. S ummary Point E gs ’ ’g g: : §§
s B

.1+ '} ITS program operation and technology selection need to'be
investigated and outlined to develop robust early program
- scope and cost estimates.. Doing so requires considerable
up-front effort—~more than is typlcal for traditional
| transportation projects at the same stage.
2 | Thereisnot enough cost or benefit information avaxlable to
- | assist agencies in matching ITS programs with needs, with" |

gaining support, and to help.the MPOs mtegrate ITS into the _ vV IviY v
transportation planmng process.. . o e 2
-3 | Incorporating the experience and knowledge gamed from
other ITS implementations improves early program -
definition. Scanning tours are one method to learn from v |V
other agencies, and can help in understanding ITS benefits. '
4 | Beginearly to promote and develop coordinated regional "
operat1ons and ATMS capabﬂltles Develop the ITS concept v
. in'a collaborative forum. = v i |v
-5} Continuous interagency. coordmatxon from planning . |
7| 'through operations and maintenance is critical to the success
| of integrated regional ITS deployments. . v | v
6 | ITS programs require more interagency coordination than Y

typical for traditional transportation programs.

AN
\

ES.2.2 Deslgn Phase

Table ES—2 presents the lessons learned from the NAVIGATOR experlence durmg its
design phase. Interagency coordination should be completely “achieved” prior to the
commencement of this phase to enable success of this phase. Continued interagency
coordination throughout this phase is also key to its success. Program management
and ITS technical skills are critical during this phase. Thus, this phase requires very
high levels of availability of all the three ITS skill areas. This can be satisfied through
the provision of ample guldance, as suggested in the table.

TABLE ES-2 ,
Lessons Learned—Design Phase

ITS Skill Areas | - Guidance
- = -
E |28 | 3, |8
5 (B85 | 3 |B5 |BE
Ref. Summary Point : %2 sgu % E gz
No. 8e F
, P Eg'£§‘ [’:’..» gf% =l
7 Some agencies are more committed than othersto.ITS: Itisa- -
challenge to bring on those that have little pre-existing b :
commitment to ITS concepts. : v




ITS Skill Areas

Guidance

Ref.
No.

Summary Point

Program

Management

Interagency
Coordination

|iTs

Technical

Recommended

Approaches
Measures of
Effectiveness

Comprehensive operating agreements are essential in order to
achieve the full benefits of an intermodal, interjurisdictional
ATMS. S :

AN

Law enforcement and other emergency services agencies will
likely realize-measurable benefits from participation in
integrated incident management systems. Once they are able
to actually see an ATMS in action, and how it benefits their
own operations, they often become highly supportive of
integrating with the regional ATMS operations.

10

There is a lack of guidance to support interagency
coordination'and decision-making for ITS programs.
Different agencies often support different decision-making
approaches.

11

There is a lack of guidelines for the developmient of Concept
Plans for ITS deployments. Since Concept Plans are the first
step in overall ATMS deployment, they are critical to overall
program success.

12

Field device implementations can generally be adapted to

| traditional PS&E processes. Modifications to the low-bid field

device procurement process will better ensure proper field
device performance and functionality.

13 .

Ht is difficult to gauge progress in software development. In
addition, there are many difficulties in transjating a non-

| -automated process to an automated one. The program
| management skills needed for ITS programs that include work

outside of the traditional transportation staff’s expertise, such
as software development, are different from the skills needed
to manage consultants performing work that the
transportation staff is expert in. Therefore, custom-designed
and developed software can represent the highest cost and
schedule risk for an ITS program.

14

Prototyping early and often is critical to software
development success.

15

- There are no standard guidelines in place at transportation

agencies to help guide software development and mitigate
risks. )

16

Design:and implementation of a complex control system
incorporating multiple untried technologies is highly risk-
prone since adequate prior experience is not available.

17

There are no processes in'place at transportation ‘agencies to
guide configuration management of control systems:

18

The funding structure for ITS programs promotes adoption of
the latest technologies because there are few funds available
for future technology upgrades. This may result in late
changes to the control system. If there are schedule pressures,
late changes may affect the ability to complete the control
system within the needed time frame.,

19

There is no guidance for the development of Systems
Engineering Management Plans which, when well designed
and followed, are critical to ensuring proper system
integration. -

20

To help manage and integrate multiple contracts, a Systems
Integrator contract can be used. To facilitate coordination
among multiple contracts, weekly meetings (with FHWA or
FTA support as a facilitator) can be a highly effective tool.

21

[TS programs include components that present special
regulatory and technical challenges that are not found in
traditional transportation programs.




ITS Skill'Areas: | - Guidance
- .
5 ag _ |3, |38
ik e e§ |82 | § |8z |88
s = g N
Ref. ~ Summary Point 22 | d®8 i g 28
No. © S gﬁ, §§ ¥ .§n. 33 ‘
22 | TMC building design and project management requires , ' 1
specialized expertise not typically found within traditional - '
transportation agencies. Transportation agency construction v v v
standards differ from those in the building construction = ' .
industry, and are difficult to-adapt to building contract needs. R
23 .| Program management of complex ITS programs requires tools | T
not typically available at traditional transportation agencies. >
Processes and standards developed for traditional -~ - ‘ /, v v
transportation works do not address the spec1ﬁc needs of ITS :
programs.

ES.2.3 Consultant Services Procurement ‘Ph‘ase

Table ES-3 summatizes the‘ lessons learned during the consultant services
procurement phase. ITS program management and recommendation of approaches to
achieve success are veryﬁcntlcal for success in this phase. Interagency coordination is

expected to be “achieved” upon completion of the previous phase, but it i is a continuing

need for successful procurement of ITS components

TABLE ES-3.

Lessons Learned-——Consultant Serv1ces Procurement Phase

ITS Skill 'AI?G"as\ | Guidance
SR PR B
Elaf|_ (% |38
| £§ |82 | 3 |35 |8
Ref. Summary Point %8 &8 | £ E% 37§. :
No. ok .333 0’3 188 |82
: ; L= |50 B | |=uW
24 | Many ITS components are difficult to incorporate into N :
standard transportahon-alr quallty models. o ”
: v v
25| ITS programs should be mcorporated into regxonal R
transportation plans. t : :
| i P v Vol
26| If transit ITS programs are not considered as partofthe - | ‘
: usual budget and funding cycle then special FTA grant ~
agreements may be required that can introduce other v v
) | funding conditions and funding schiedule issues. : o
27 | The'current Federal-aid (roads) funding processesand -
- | Federal-local {transit) funding relationship work for ITS. ‘/ : v
28 Coordinating, the vman'age‘ment)\of a multiagency regional ‘ .
.| ATMS progtam can be simplified if a single agency is
selected by the ATMS partners to manage the program. v v v
~ 29" | Traditional local transportation agencies may have little  :}.~. "
ITS technical and program management skills and ' s
experience necessary for successful deployments They v v v v IV
may rely on outside support from peer organizations,”
outside experts, and the FTA and FHWA.




ITS Skill Areas

Guidance .

Ref.
- Nq.,‘

Summary Point

Program

Management
Coordination
ITS
Technical

Interagency

Recommended

Approaches

Measures of
Effectiveness

30

The traditional Federal-local and transit program
oversight and review relationship can be adapted to
complex ITS deployment programs. Daily interaction
can result in improved coordination and technical
support, and reduced review time. ‘

‘\.
<

31

‘Many road agencies do not bring on outside program-

management assistance, and may overlook the funding
needs for such assistance.

32

Many traditional transportation agencies experience _
difficulties in creating and funding new positions needed
to. manage an ITS program, and rely on existing staff or
outside assistance.

. 33

The proportion of life-cycle costs including cost to deploy

~devoted to operations and maintenance are higher for

TS than for traditional transportation projects. Thus,
operations and maintenance funding is even more
important to ITS than to traditional transportation
‘projects: S '

34

Even if adequate staff are available to support ITS
operations and maintenance, they may require initial and
on-going training in specialized ITS skills. This initial
training could consume considerable resources and could
take longer than expected. '

35

Difficulties in recruiting, paying competitive salaries, and
retaining staff have led agencies to use outside operations
and maintenance service providers.

36

Agency staffing policies are often not flexible enough to
allow agencies to readily create'the specialized staff
positions required for ITS operations and maintenance.
The process often requires political and top management

|. support.

37

A regionally ,\in_tégratéd ATMS may benefit from
regionally coordinated opeérations and maintenance.

However, the long-range funding commitments

necessary to create a coordinated funding pool are

- difficult to obtain. :

38

- An earlier understanding of the staff needs for operations
-and maintenance may have helped agencies create and

fund staff positions (if needed).

E:

“The complete scope of work for an ITS program, such as

NAVIGATOR, cannot be defined until after the system
concept and functional requirements are developed.

40

Procurement processes developed for traditional
transportation programs are not well suited to complex
ITS programs, particularly the software and systems -
integration portion of the contracts.

ey

Transit agencies have procured systems in the past, and
have developed procurerhent policies'and guidelines
appropriate to ITS systems needs. Due to this, transit
agencies’ and FTA procurement guidelines are more
flexible when procuring technology-based systems than
those of road agencies. Road agencies are less '
experienced with system procurements and often do not
have appropriate contracting mechanisms.

42

Using fixed-price contracts for ITS systems work may
constrain the program because the'scope is hard to
clearly define up front, and the decisions made during
the system design portion of the work may affect the
overall cost.




ES.2.4 C:onStrﬁetidn"Phase |

The constructmn phase lessons learned and the associated skills requirements and
guidance needs identified are presented in Table ES-4. Program management is the
most important skill needed in this phase as the design is completed and sufficient
interagency coordination has already been achieved during the earlier phases.
Provision of guidance on procedures W111 ensure swift and successful construction
completlon ‘

: TABLE ES-4

- Lessons Learned—Construction Phase
ITS Skill Areas | Guidance
e T s T w-
| 8 lz8 | _ |E, |58
| S o ' |eE |88 | 5 |88 |85
£6 g,.s 2 £ >
Ret o ¢ Sdmmary Polnt g2 |88 | £ |28 |35
No. ‘ S5 §;§ ng |§8 |38
: ‘ - . o= [EO0 E8 ;:2' =i
43 | Construction plansfor field devices need to be well . ' k
coordinated and planned to ensure that they result in a k
complete, integrated system. The plans must be checked v v
to ensure they form a complete system, and this should ;
be the responsibility of a single contact.
44 | Field device construction can follow typical PS&E
rocesses successfull :
P g ' v | v
45 | The roles'and responsibilities of outside consultants E |
brought onas building construction managers must be . e = R
clearly defined and understood——Are they acting as v : 1Yo
agents for the transportation agency with all the
responsibility and decwron-makmg authonty ofagency
L staff orare they servmg in an adv1sory role’ ) :

ES.3 SUMMARY

Despite the lack of pre-developed guldance, GDOT and MARTA and the other ITS
partners were able to implement a complex, regionally integrated ITS in a highly
compressed time frame. FHWA staff estimate that a similar program, if implemented
without the schedule constraint present in Atlanta, would have taken at least 10 years to -
accomplish. NAVIGATOR was achieved in 5 years, desplte the fact that the partners
were the first in the United States to implement such a system, and despite the
difficulties of attempting to adapt standards developed for traditional transportation
programs. Future ITS programs can beneﬁt from the followmg recommendatlons that
are based on the N AVIGATOR experlence ' ‘ ,

ES.4 RECOMMEN DATIONS

The following recommendations are made to support the needs presented in the five
major findings, and to improve implementation of ITS programs throughout the United
States. They can be divided into two areas: recommendations regarding the execution

9




of ITS programs, and recommendations for the development of further guidance for ITS
programs. e :

ES.4.1 3ITS'Program <Exec1'1tion' ‘

One of the key lessons learned in Atlanta is that road transportat1on agencies must
amend their view of projects to better support ITS deploymerits. The first step toward

that change is to modify practices to fit ITS projects, rather than attempting to make s

projects fit practices designed for traditional transportation works. It is also important
to retain practices that work well for both traditional transportation and ITS projects. In
particular, the Federal-local and transit agency relationships work well, as do the
processes in place for program fundmg

ITS deployments can be d1v1ded mto four major steps ‘Each major step presents
different technical and program management needs and challenges. The overall goal of
the suggested project approach outlined herein is to support these needs, ensuring that
the approprlate resources are avallable at all agency levels :

The four main steps for ITS deployment are:

Step 1—Initial Planmng ; %
Step 2—Detailed ITS Program Definition
Step 3—System Implementation

Step 4—Operation and Maintenance

Figure ES-1 shows the four major steps, and the tasks and del1verables Wlthm each
step. Itis intended to provide overall guidance as to what tasks should be considered
when deploying ITS, particularly multiagency ITS program execution. No specific time
scale is provided, but relative task dependencies are shown. The overall progress of
each task in relation to the others is the important part of the recommendation. Iti is
important to complete all the tasks in a step before movmg on to the next step.

Following Figure ES-1, each of these steps is described in deta1l For each step,
desired outcomesare spec1f1ed tasks to achieve the outcomes are described, the
funding m11estone is deﬁned and key documents of the step are l1sted

At the bottom of each step descr1pt10n, the level of need for the three skill areas
(Interagency Coordination, Program/Project Management and ITS Techn1cal) are rated
as high, medium, or low. The skill level rating is described with respect to the baseline
skills typically found at traditional road and transit agencies. ‘

10




FIGUREES-1
‘The Steps Toward Reglonal ITS Development B

ST EP 1 INITIAL PLANNING

Strateglc Plan * ' m
Early Needs, Alternatives, & Cost/Benefits Analysis
Early Deployment Plan *

. Early Political Support -

Create Steering Committee
: ‘Review/Hewse Legal & Policy Barriers
w . FUNDING: MILESTONEA
STEP 2- DETAILED ITS PROGRAM: DEFINITION
' Program Management Plan * :

Detalled Needs Alternatives, & Cost/Benefit Andysns &
Baseline Data Collection’ g

Establish Operational-and Technical. Commlttees
" Signfteragency Ageemems f
ConceptPlan* N
~ Implementation Plan *
Operations Plan *
Perform: Technology Review
' Functional. Specifications * ,
. . FUNDING MILEST! ONE B
ST EP 3- SYSTEM IM PLEM ENTATION
Program Management Plan Update %
Operations and Technical Committee. Meetings ;
Establish Performance Measurement Critena o
Develop Detailed PSSE for Fleld Devnces i
Construct Field Devices .
Procire/install Systoms
System Englneerlng Management Plan ,
SOftwareDevelopmentle S
Congquratlon Managemenr Plan e
System TestPlan * " -
Control System Implementation
FUNDING MILESTONE C
S'I' EP 4 - OPERATION AND MAINTENANCE
Operations Committee Meetings -
" Review Performance Parameters th Respectto GoaJs
Recommend and Implement improvements

‘ Perform Evaluation & User Assessment, Cost/Benefit Analysns

Add New Agencies to System as Needs areidentified; Update
the Deployment Plans as Needed

*

- 'Key Document :
@ FundingMilestone B

sk Deliverable Documents
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STEP 1 INITIAL PLANNING : . v J

Outcomes:  ITSi is mtegrated mto)regzonal multzmodal transportatton planmng process Applzcatton, ‘
- for fundmg is submitted.’

TASKS:
Perform early needs, alternatives, and cost/beneflts analysrs

o The early needs, alternatives, and benef1ts assessment should result inan Early Deployment Plan \
that is guided by the ITS Strateglc Plan.” iy

o ThellS alternatives and cost/ benefit analysis should be mtegrated into the regional ’
transportatlon plannmg process, allowmg ITS to be evaluated agamst trad1t10nal transportahon
program needs. = :

e The Early Deployment Plan should mclude an analysis of the staff need to manage, operate, and
maintain the ITS. :

e  The analysis should provrde adequate detall to develop robust ITS program cost estlmates and
scopes of work. . e

Obtain early pohtlcal support "f’-‘: s

o Support ‘should be sought from the management at the transportatlon agenaes at the hrghest
* level, and from elected officials. i R
¢ Staff support for an ITS program should also be promoted and created

Create Steenng Committee of agency decision makers

This process assumes that an ITS Strategic Plan has been developed .
The Steering ( Comnuttee is the forum for creating consensus'on the basrc ITS needs, functlons, and_
operating concepts to be presented in the Early Deployment Plan.

¢ Include transportation decision makers from affected mun1c1paht1es, police, f1re, and other .
emergency response agencies, and MPO(s). ‘

*  Technical subcommittees should also be appointed to advise the Steermg Comrmttee 'Ihelr '
membershlp should include affected transportahon ‘and emergency response operahons staffl' \

Review/revise legal and policy barriers

e Legal and policy barriers should be mvestlgated in several areas mcludmg procurement SR
processes, contracting, tow dispatch policies, privacy issues, and publlc-prlvate partnership - o
issues (if applicable). Other barriers spec1f1c to the local agenc1es may anse, and shouldbe . .
addressed as soon as possible.

FUNDING MILESTONE A: , ; »
* Develop scope and cost estimate to fund the H‘ S program——mcludmg staff needs
KEY DOCUMENTS

Strategic Plan (Prepared in advance of contemplatmg a reglonal ATMS)

P

* Describes how ITS programs can meet the vision, mission, goals, and ob]ectrves of transportatron
agencies. : Lo .

Early Deployment | I’lan

e Identifies and ‘prioritizes transportatlon needs and ITS programs to address them in a glven .
reglon or corndor : P

' STEP 1 SKILL NEEDS:

Interagency Coordination.. ;.. ... . Program/Project Management .. ... ITS Technical
[ tow [ MED FIGH A MED | HIGH | m MED | HIGH |
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“STEP 2. Dn*r, VILE lirs ,_',",'AMnmnmdu

Outcomes: . i ‘ :
o Adequate mfomtation is pro'aided fm' affeeted agencies und athers to mulersta d'system functions and
field device locations.
o Interagency agreements regarding opferatiam and mut»tenanee are s:gned
Cost estimates are refined. -

e Baseline data is collected.
TA :

Detailed needs, alternat:ves, benefits and cost evaluatibn, and baseline dtta cdlleeted

Develop more detailed evaluation of ITS program and components, ‘ ' i
Establish expectations of system benefits and gather baseline data fo future performance evaluation -
Perform a risk assessment, and establish: contingency plansifneeded. '
Incorporate non-ITS: trafﬁc and meident management techriigises 4 inw the program to maxirmze
performance. S d i )
o Provn:le input to the Concept Plan.

Establish operatlons and technical committees |

- o The operations cornnuttee develops consensus on how the A’l'MS addrems onustneet operahons such as
accident response plans, traffic diversion plans, and ramp meter/traffnc signal coerdmamh plans Tl'us
provides input to the Concept Plan and Operations Plan. :

¢ The operations committee also establishes a coordinated mamtenance plan for the :‘egmnal system, '
including determining appropriate shares for funding maintenance activities. -
¢ The technical committee establishes Functional Spectﬁcahcns and focuses on the review: cf hardware and
 software options to meet them.

Sl

Sign interagency operating and mamtenance agreements

n ITS member

e Detailed operahons and mamtenance agreements are developed and executed be Wi
agencies. ' . t o

Perform technology review ' ' ‘
o  Prepare an alternatives analysis and evaluanon of field devices and control system components Thts '
provides input to the Concept Plan and Functional Spemﬁcahons. e e e e S

FUNDING MILESTONE B:

. Ensure that the ongmally programmed funds will continue to be adequate
KEY AENTS:
Program Management Plan o e L

¢ Describes how overall program management will be conducted mcludin
management; how decision-making is performed; the tesponsibilihe '
their consultants; and communications protocols. ‘

Concept Plan

¢ Includes altematwes, cost/beneﬁt risk; and contmgency analyses‘ ' '

e Provides preliminary details of field devices, prehmmary operauonal and functmnal concepts and ﬁeld
device technology selections. : ;

Operations Plan o

e Includes details of how the control system will function to meet the operat:,
including interagency protocols and user interfaces. ‘

Functional Specxﬁcahons .

o Defines each of the control system functlons necessary to meet the operahonal scenanos estabhshed in the
Concept Plan. Identifies standards that must be met for the control system nnplementatmn, and mcludes an
evaluation of alternative methods of provxdmg control system | functions o : ;

Implementation Plan =

*  Divides the ITS program into distinct contractual components, and provxdes an xmplementation schedule
Identifies lead agencies for specific program components, and establishes prolect eoordinanon needs.
Identifies actual and planned funding sources for pro;ects. ,

'cted agencles and ‘

i "éjeds of the ATMS;

"I:ﬁnteragje‘ncinoordination.. s

ow IR




STEP :YSTEM IMPLEMENTATION

Outcomes:. . A functzomng regzonal ATMS meetmg goals establtshed in the premous steps, is
‘ deployed .

TASKS:

Maintain operations and technical committees

e The operations and technical comrruttees should be mamtamed with the technical cormruttee o
being most active at this time. -~ "

Establish performance measurement criteria

e Methods should be developed by the operatrons and techmcal commrttees to measure
performance once the system is installed: - S

Develop detailed PS & E for field devices

e Develop bid documents for field devrces including commumcatrons systems, cameras, vehrcle
detection devrces, CMSs, etc :

Construct freld devrces N TR
* Procure and mstall field devrces per PS & Es.
Procure/finstall systems

e ITS systems, such as those for transit ITS mcludmg AVL should be procured and mstalled at this -
time.

Control system implementation

* Based on the System Implementatron Plan, the control system for the ATMS should be
implemented.

FUNDING MILESTONE C: ; L .

¢ Ensure that future operations and mamtenance needs are funded
KEY DOCUMENTS: ,
Program Management Plan Update ‘

e Update the Program Management Plan in light of the construction and 1mplementat10n tasks that B
. were identified in the previous program step. Include reference to the Software Development
/Plan and Configuration Management Plan. . : = : :

Systems Engineering Management Plan

* Describes the methodology and milestones in systems mtegratron, and control system -
development and testing. ‘ e o

Software Development Plan t

* Describes the methodology and milestones in software development and testing.
Configuration Management Plan :

*  Provides protocol for and documentatron of control system hardware and software changes -
System Test Plan

e Describes how proposed testmg routines will ensuire that the' system functronahty isas specrfred
and to 1dent1fy potentlal failures. k .

STEP 3 SKILL NEEDS:

Interagency Coordination Program/Project Management .~ " ITS Techmcal '

LOW MED | HIGH | [ 1tow [T mMep [EESEE [tow [ MEDW
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L STEP 4: OPERATION AND MAINTENAN CE

Outcomes: Operatum, mamtemmce, and.amtmual 1mprovement of the ITS s accomphshed

TASKS: . - -
Maintain operatmns commrttee : e : : : e , 5
¢ Maintain operatlons committee to track ITS performance, mamtam interagency relatlonshlps,

evaluate proposals to modify system on-street: operations, coordinate maintenarce: and training . -

needs, and evaluate proposals to.upgrade hardware, software, and freld devxces
Review performance parameters ‘with respect to goals _
®  Develop annual report of ITS performance with respect to performance goals
Recommend and 1mplement improvements . ISR s ;
e Recommend unprovements as suggested by the performance comrmttee IntegrateTTS

nnprovement needs into the régional transportahon planmng process

o Perform contmuous technology rev1ew to scan for potentlal upgrades to ITS
Perform evaluation and user assessment : o ~ :

* Using the baseline data gathered in Task 2 - ITS Program Definition, perform an evaluation of
system performance, including a cost/benefit analysis and a user (travelers and ITS partners)
assessment of the system benefits.

Work to add new agencies’ to the system as needs are identified.

. Idenhfy appropriate addmonal regional ITS:partners on the basrs of current and pro)ected
- transportation. needs, and bring them into the: program via mteragency agreements. :
FUNDING MILESTONE: ‘ : :
* Ensure that joint agency operations and maintenance contracts are signed and mamtamed to
successfully obtain adequate fundmg for operatxons, mamtenance, and system upgrades.
KEY DOCUMENTS: ‘ ‘ ‘ '

* None identified for this report, although several documents mcludmg operatmg procedures, '
evaluation, and performance reports are necessary.

STEP 4 SKILL NEEDS:
Interagency Coordination Program/ Project Management ITS Technical

MED R MED T HIGH | [“Tow JRIE HIGH _
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ES.4.2 Guidance for ITS Programs .~ .,

As stated-earlier, specific guidance for ITS program conduct is needed. The
recommendations presented here are intended to support the special needs of ITS
deployment on a local or regional basis. Each agency can determine if its existing
programs and policies comply with the strategies outlined. The agency canalso -
determine the best ways to modify its programs and policies to better align itself with
the ITS needs. Each agency’s approach may differ somewhat fromthe
recommendations presented below on the basis of its unique experiences and -
circumstances. | | Rk A s aron Seimonait

Recommendations to support the ITS Program Execution recommendations
presented previously and ITS skills development are provided in Table ES-5 through
Table ES-7. They provide recommendations for Federal and local agencies. The
recommendations are grouped into three areas on the basis of the goals they address.
The goals are related directly to the findings based on the Atlanta experience. .

ES.5 ITSPROCEDURES
Successful projects generally are focused on 'deﬁvérables or:"product.s and the steps -
and tasks necessary to produce them. The following recommendations are intended to

help strengthen the focus on the essential “deliverables” of ITS projects and the ways to
“produce” them. : S PR T Er LR

16




TABLEES-5

, Develop Guidance for ITS Procedures B ~
F ederal and Local Level Recommendatlons for ITS Guldance Support

FINDINGS Develop Gurdance for ITS Procedures

Goal of t\he Federal Level ) Local Level .
Recommendations Recommendations Recommendations B

ITS Process Support

N Support the development of mteragency operatrons
[ and technical committees by providing guidance for
| committes goals and decrsron-makmg prooesses [

" J-AsSistiocal agencres in establrshrng apprepriate
| roles for consultant assistance. Are outside -

- | consultants working as independent experts,

o fprovrdrng advice to the local agency, or are they - -

|-staff? .

| Provide ,erformance measurement gurdelmes to.
| assist local agencies with the development of ITS_

)Develop guidance.documents.for the exeoutron of:.
ITS programs (the Steps fo ITS) :

'Enurage modrﬁcatrons 1o Federal assrstance role

actingas Iocal agency agents supplementrng

'program performance measurement st af da s

‘ FHWA should evaluate the system procurement
25 prooess used by FTA, and, if appropriate, adapt it
~for.use in procuring ITS systems.

Provide support to local agencies to assist in the

-development of procurement processes that meet

ITS needs in the form of case studies of other local
agencres ‘guidance on selectron of procurement .

processes (professronal services, non-professronal '

services, goods), and technical assistance to
assess local agency procurement barriers.

Provide support to-local agencies to assist in the

- development of contracting mechanisms that meet - | -

ITS needs in the form of case studres of other Iocal

Facilitate better incorporation of ITS programs into
regional transportation plans by providing
information regarding ITS costs and benefits, ITS
transportation impact analysis tools, and air quality
impacts of ITS to local agencies.

1

vf;lnstm.rte ITS process: gurdelmes

rncludrng major revrew

g oommrttee actrvrty coordmation

_ velop and institute ITS program:

~. ,'performance measurement
,_;,processes to monitor performance
- |-after ITS program deployment.

|- Local agencres should review and
J resolve barriers to. developing

| 3fcontract mechanrsms that are well
7| suited to the needs of TS

/ gprograms '

" Bring ITS program plans into the

regional transportation planning

| process as early as possible.

agencies, and technical assistance to assess local IR R
' agency contracting barriers. ‘

ES.5.1 ITS Measures of Effectiveness

To understand how well an ITS program is progressmg and how well it is achieving
its intended objectives, there must be a basis for comparison. Implementation of the
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recommendatlons that follow will provide the documentation necessary to effectively
plan ITS progress as well as track progress : and measure. the fmal ”dehverables against
the program goals. and objectives. = :

TABLE ES-6

: Develop ITS Measures of. Effectlveness o
Federal and Local Level Recommendatlons for ITS Guldance Support

Goal of the
Recommendations

Federal Level s
Recommendations

- . Local Level
Recommendations

‘FINDINGS:-: Develop. ITS:Measures of Ef,:f,ecti'venes's-«f, A

‘Develop Standard
Documents to Gwde lTS
Programs '

‘Provide guidance to local agencies for'th'e '
development of the followmg documents

o _ITS Strategic Plan
“I«T)S Early' Deployment Plan -
“Program Management Plan
Concept Plan: - -
‘Operations Plan ..
‘Functional Specifications
System implementation Plan - -

o6 6 0 o o o

Plan
. Software Development Plan
o System TestPlan
) Configuratlon Management Plan

-Systems Engineering Management

| Either follow Federal guidance if
-} documents are prepared in-house, or
‘clearly define requirements in contracts if

outside assistarice is used, for the
followmg documents:

. ITS Strategic Plan

.ITS Early. Deployment Plan
Program Management Plan
Concept Plan

"Opeérations Plan .
Functional Specifications
System Implementation Plan

_ Systems Engineering Management
Plan
Software Development Plan

¢ System Test Plan

. Configuratlon Management Plan

| Hno Federal guidance is available, use

other ITS deployments elsewhere as
examples. .

ES.5.2 ITS Skills

Three of the five major ﬁndmgs of the study mvolve the need to‘enhance ITS
technical skills. Without attending to these skills, an ITS deployment is likely to be -
difficult and may even fail. The following sets out specific recommendatlons to address

skill needs.
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TABLE ES-7

Improve Program/Project Managemen't‘Skills,f'

Interagency Coordination Skills, ITS Technical Skills
Federal and Local Level Recommendations for ITS Guidance Support

Goal of the

Federal Level- Local Level
Recommendations _- Recommendations _ Recommendations

‘Improve Program/Project Management Skius.y Interagency Coordiria‘tion‘,Ski,lls‘, ITS Technical Skills

_

ITS Skill Area Support -

"Promote capacity building for 'Fe‘d'eré‘lfand ’

local staff in the areas of interagency -
coordination, program management, and
ITS technical skills. " ,
Assist local agencies in the assessment of

| skill area strengths and needs.
-Provide access to national public and

| private sector leaders in ITS technology.
Support local agency efforts to supplement
staff need__s internally.

| Support local agency efforts to supplement

| staff needs externally.

Provide capacity building for ITS staffin

. other regional forum to enhance
interagency coordination.

| ‘Assess agency skill area strengths and

the areas of interagency coordination,
program management, and ITS technical

skills. |
Consider teaming with local MPOs or

needs at the early ITS program definition
stage—including staff needs for
operations and maintenance.

Develop external support network of
national ITS public and private sector
technology leaders.

Begin early to identify and resolve
barriers to the creation of appropriate
internal ITS staff positions.

Begin early to identify and resolve
barriers to using outside support
contractors to provide appropriate ITS
skills. S

| These recommendations provide high-level suggestions for irriprvamg ITS
deployments. They are a starting point, and should be adapted to the conditions found
at the location considering ITS deployments. ' :

ES.2 ACKNOWLEDGEMENT

The Atlanta region’s transportation agencies faced and met a huge challenge in
deploying a multiagency, multimodal, and highly advanced ITS program in a short
- time period—while bearing the additional burden of preparing for the Olympic and
Paralympic Games. Itis'only through their open and generous attitude that this Case
Study was accomplished. They should be viewed as true innovators and champions of
ITS. By documenting their experiences and achievements, other agencies have gained
an unparalleled wealth of experience. Because the Atlanta agencies looked on their
experiences in hindsight, they were able to make suggestions for improvement. The
agencies were highly successful and achieved a remarkable level of technological and
interagency functionality, which is, at the time of this report, unparalleled in the United

States. The successes of the Atlanta ITS

these recommendations.
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1.0 INTRODUCTION
The Atlanta, Georgia, metropolitan region is the location of one of the most

ambitious Intelligent Transportation Systems (ITS) deployments in the United
States. The system includes a Transportation Management Center (TMC), six Traffic
Control Centers (TCC), and a Transit Information Center (TIC): linking eight
regional agencies. In addition, regional Advanced Transportation Management
Systems (ATMS) including incident management, regional Advanced Traveler
Information Systems (ATIS), and Advanced Public Transportation Systems (APTS)
were installed. The 1996 Summer Olympic and Paralympic Games, held in Atlanta,
created a focus for the projects. The goal was to bring all of the new systems on line
in time for the games. Collectively, this program is referred to as NAVIGATOR.

- The games also served as a focus for an extension of the area’s High Occupancy
Vehicle (HOV) lane system, and of the Metropolitan Atlanta Rapid Transit =~
Authority (MARTA) rail network.

- The Atlanta region’s transportation agencies faced and met a ' huge challengé in

- deploying a multiagency, multimodal, and ‘highly advanced ITS program in a short
time period—while bearing the additional burden of preparing for the Olympic and
Paralympic Games. It is only through their open and generous attitude that this Case
‘Study was accomplished. They should be viewed as true innovators and champions
of ITS. By documenting their experiences and achievements, other agencies have
gained an unparalleled wealth of experience. Because the Atlanta agencies looked on
their experiences in hindsight, they were able to make suggestions for improvement.
Simply because they have identified potential for improvement does not lessen their
accomplishment. They were highly successful and achieved a remarkable level of
technological and interagency functionality, which is, at the time of this report,
unparalleled in the United States. The successes of the Atlanta ITS partners can be

shared through implementing these réqumendations.‘
1.1 PURPOSE AND STRUCTURE OF THE CASE STUDY -

What distinguishes the NAVIGATOR deployment from others in the United
States was the regional, multimodal scope of the deployment and the firm
operational deadline imposed by the 1996 Olympic and Paralympic Summer Games.
The NAVIGATOR Case Study focuses on the institutional, programmatic, and
technical issues and opportunities found in planning and implementing the
NAVIGATOR systems. The purpose of the Case Study is to document those issues
and opportunities on the basis of interviews, focus groups, and documentation
reviews, and to present recommendations to be considered at Federal, State,
regional, and local levels for future ITS deployments. The Case Study responds to
the question “What can be learned from the Atlanta experience’ to improve other
ITS deployments in the future?” B R AR
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This report has been structured into five sections:

¢ Introduction

. Descnptlon of ITS and infrastructure deployments in Atlanta

0 T1mehne—-—a chronology of events related to NAVIGATOR

. ~Ach1ev1ng NAVIGATOR—-——a discussion of the issues and challenges

. Recommendatlons

, Two other reports have recently been prepared by Booz- Allen & Hamllton
(BA&:H) that relate to the NAVIGATOR deployment—the 1996 Olympic and
Paralympic Games Event Study and the Olympic Spectator Transportation System
(OSTS) Management, Operatlons, and Maintenance Review Study. Both reports
focus on the operatlonal issues encountered during the. Olymplc and Paralymp1c:
Games o ~ :

The Event Study and the Case Study are both being prepared for the Federal
Highway Administration (FHWA) (with oversight from an executive committee
_with members from the Georgia Department of Transportation (GDOT), the Federal
_ Transit Administration (FTA), the Atlanta Regional Commission (ARC), and -
_ MARTA. These two reports are interrelated, as described in Section 1.2 below: The
. OSTS Management, Operations, and Maintenance Review Study has been prepared
by BA&H for the FTA. It is a detailed evaluation exclusively of the OSTS and is not

.. related to this Case Study

' .1 2 OVERVIEW OF THE EVENT STUDY AND THE CASE STUDY

While th1s report contains information regardmg events critical to the
NAVIGATOR deployment leading up to the 1996 Olympic and Paralymp1c Games,
the Event Study evaluates the actual operations of the ITS systems.

1.2.1 The Event Study

- The key components of the Event Study are’:

. Commentary on the size of the Olympic and Paralymplc Games, in relat10n to
‘ other events

p. Documentatlon of the effectiveness of the ‘events’ transportanon
management plans—targets versus actual outcomes :

o Lessons learned—-——covermg technical, operatlonal and 1nst1tut1onal areas

. Evaluat1on of effectiveness of transportat1on management components, e. g i
incident management, Georgia Department of Transportation’s Highway
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Emergency Response Operators (GDOT HEROs) APTS, ATIS, HOV lanes, and
Travel Demand Management (TDM)

* Recommendations that may be applied to other locationis for ITS deployment
and stagmg special events

. Workshops and presentations about the transportatlon expenence at the
Olymplc and Paralymplc Games ,

1.2.1.1 Scope of Evgnt Smdy B

The scope of the Event Study essentlally lmuted data collectlon to the duration of
the Olymplc and Paralympic Games. This limitation precluded - any before and after
comparisons against baseline conditions. The Event Study considers performance
against expectations (where such expectations exist) and seeks to learn lessons that
may be applied elsewhere—-—parﬁcularly where Federal funds may be used for
similar systems or events." 'Figure 1-1 presents the Event Study and Case Study work
flow. The data collection efforts for the Event Study mcluded interviews, an
* interagency ‘workshop and focus groups, and other elements. Much of the
information gathered during the Event Study related to the development of the
reglonal ATMS Thus, 1t was pertment to the Case Study, and is mcluded herem

: ‘ - FIGURE 11 T
NAVIGATOR Event Study and Case Study-—Work Flow '

| EVENTSTUDY. N CASE STUDY

INTERIM REPORT (October 3, 1996) I
: Background - . ot
* Methodology C
* " Data Collection :
| PreliminaryFindings . . - .

_ Continued Data Coliecton  § - +w| -Continued Data Collection. I
Analysls l L e ]
| EVENT STUDY FINAL REPORT . I : ' CASE STUDY FINAL REPORT I
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1.2.2 The Case Study

- The key components of the Case Study are:

e History of NAVIGATOR and other transportation operatlonal
 ‘improvements—a timeline descrlbmg key events

¢ Findings from the Atlanta exper1ence—techn1cal programmatlc, and
institutional .

J The “Ideal World”—a description of how ITS deployment m1ght be
- accomphshed eff1c1ently and effectively in the future -

1221 __gg_m_qf_ge_s_iu_y

The Case Study seeks to develop recommendations to guide future ITS
deployments on the basis of the lessons learned from each agency involved in the
ITS deployments in Atlanta. The time period evaluated spans between 1990 and the -
- opening day of the 1996 summer Olymplc Games. ,

The Case Study naturally focuses on the interagency relationships required for a
regional ATMS deployment. While technical issues are discussed, their primary
purpose is to illustrate interagency coordination and programmatic issues. This case
study is not a detailed reconstruction or audit of events. Itis an overview of the
deployments with adequate detail provided to support the lessons learned and
suggested recommendations. As shown in Figure 1-1, the data collection effort
included reviews of project documentation, contracts and data logs, one-on-one
interviews, and interagency workshops and focus groups. Data collection has
primarily involved document research and interviews with key staff at each agency
involved. In addition, a mu1t1agency focus group session was held to explore
organizational issues, interagency issues, and to describe the steps necessary for a
successful regional ATMS 1mp1ementat1on

The Case Study uses 1nf0rmat10n related to the institutional, programmatlc, and
technical issues involved in the five major ITS projects, and two mfrastructure
projects that were implemented in preparation for the games:

o Atlanta Reglonal ATMS: A fully integrated transportation management
system including incident management and traveler information

e Atlanta Traveler Information Showcase (TIS): Informatlon services for _
individual travelers during and after the games via the Internet, personal
communications devices, in-vehicle devices, cable TV, and interactive TV
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e ITS MARTA “96: Public transportation unprovements using various
technologies, including Automatic Vehicle: Location (AVL) devices,
Automatic Passenger Counting Devices (PCDs), and Passenger Information
Devices (PIDs)

o Atlanta Kiosk Freld 0perat10na1 Test (FOT) Provides mformatlon to
travelers in Georgia using a network of 100 kiosks in the Atlanta
metropolitan area and 30 more statewide

¢ Atlanta Driver Advisory System (ADAS) FOT: Prov1ded lnformatlon to 100
Federal Express and 100 GDOT vehicles within the Atlanta metro area
through in-vehicle devices—this test was not operational during the games

e HOV Lanes: Infrastructure improvement for mcreased capacity on urban
 freeways i

e North Line Rall Extension: MARTA rail extension 1nto Atlanta’s northern
i suburbs, with three new mtermodal rail stations. ' : :

| These pro]ects are more fully descnbed in. Sectmns 21 (ITS pro]ects) and 2.2 (non-
ITS pro]ects) : ,

13 TRANSPORTATION CONTEXT

ThlS sectlon descnbes the Atlanta reg1on and its transportatlon system for the
purpose of placing the study in context A bnef overv1ew of the NAVIGATOR
systems 1s prov1ded in Section 1. 4 S _

L 3 1 The Atlanta Metropohtan Reglon '

The' Atlanta‘Metropohtan reglon comprises a 10—county area (Flgure 1-2), which
has seen sustained population and employment growth since 1970. The growth has
pushed the edges of the urbanized region further out from the City of Atlanta. Since
1980, population growth in the Atlanta region has focused on the five “inner ring”

- ‘counties (Clayton, Cobb, DeKalb, Fulton, and Gwinnett), excluding the City of
Atlanta. Growth rates in the five inner ring counties have averaged 2.5 percent per
year. The populatlon of the City of Atlanta has declined slightly in the same period.
The five “outer ring” counties have grown at nearly 5 percent per year since 1980. !
Employment growth has followed 51m11ar trends. ~

The populatlon growth trend is forecast to continue through the first decades of
the next century, with much of the growth directed to the north of the City of
Atlanta (Figure 1-3). Figure 1-4 provides current and forecast regional populatlon
and employment levels. Between 1990 and 2010 the region’s population is forecast

1 Vision 2020 Baseline Forecasts, Atlanta Regional Commission, June 1994,

25




: . FIGURE1-2
The Atlanta Metropolitan Region
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- FIGURE 1-3
Regional. Populatlon and Employment Growth Projections (1990-2020)
* . Directions of Growth

-2020 Populatlon Change
19 990-2020 Emply mk,ent‘ Change

100,000 200,000

Source: Vision 2020 Baseline Forecasts, Atlanta Regfor:zul‘ 'Cbhimiséiéﬁ; fune 1994
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| .~ FIGURE14 L
- Historical and Forecast Population and Employment in the -
Atlanta Region 1985-2020
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to grow at nearly 2 percent per year—resultmg ina 4 percent increase. Population
growth is forecast at 1.5 percent per year between 2010 and 2020. -

The population resrdmg in the Clty of Atlanta is expected to decrease sl1ghtly (by
about 10,000 persons) between 1990 and 2010, and remain. relatlvely stable until 2020.
In 1990, The City of Atlanta comprlsed about 16 percent of the region’s population.
In 2010, it is forecast to comprlse 11 percent of the region’s populatron ‘

Regronal employment is also forecast to grow at about 2 percent per year between
1990 and 2010, and at more than 1 percent annually between 2010 and 2020. Job
growth is expected to occur throughout the region, with much of the increase
forecast for the northern counties. The forecast growth will result in a shift in the
proportion of reg10nal ]obs located within the. City of Atlanta. In 1990, about
28 percent of the region’s jobs were in the City—the forecast for 2010 is 19 percent.
Jobs within the City’s borders are expected to decrease at about 1 percent per year
between 2010 and 2020. S :

1.3.2 Regional Travel Demands

Figure 1-5 prov1des a schematic of the regional freeway system w1th approxrmate
1995 AADT firaffic volumes. The regional freeway system includes I-75, a NW/SE
directional freeway, and I-85, a NE/SW directional freeway. I-75 and I-85 meet in the
Atlanta Central Business District (CBD) in an approximate 12.88 km section known
as the Connector. 1-20, an east-west regional freeway, intersects the Connector just
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... . FIGURE1-5 '
Approx1mate 1995 AADT on Area Freeways S
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south of the CBD. 1-285 is a circumferential road with an approximate 24.15 km
east-west and an approximate 32.20 km north-south diameter. I-285 is also known
as the Perimeter.

In general, traffic volumes are greater north of 1-20 than south reﬂectmg the
northerly growing land use pattern. Within the Perimeter, the current traffic
patterns are oriented more heavily toward the Atlanta Central Business District
(CBD) in the AM peak and the reverse direction in the PM peak. An exception is
found in the PM peak on I-75 SB between 1-285 and the connector where traffic
volumes are heavy. More dispersed peak period travel is found on the north side of
the Perimeter. The projected populatlon and employment growth is strongly
indicative of a corresponding increase in the level of travel demand, and also
suggests that, overall, reg1ona1 travel patterns are becommg more dispersed.

The Atlanta ‘Regional Transportatwn Plan 2010 estimates that the proportion of
daily work tr1ps destined for the Atlanta CBD will decline from 11 percent of all
work trips in the reglon in 1980 to 7 percent in 2010. However, due to the growth
rate and patterns in‘the region, total daily work trips to the Atlanta CBD are forecast
to increase by 40 percent—from 168,000 trips in 1980 to 236,000 in 2010. Overall, the
Atlanta region has, and will continue to experlence, mcreasmg demands on 1ts
transportat1on 1nfrastructure :

Regional commute patterns prior to the 1mplementat10n of the HOV lanes
indicate that four out of every five trips are made by car with only one occupant
(Figure 1-6). Reliance on cars is accentuated by the fact that average vehicle

“occupancy is 1.12° persons per vehicle. The national - average vehicle occupancy for
journey-to-work trips is 1.11 persons per vehicle, and 1.61 persons per vehicle for all
trips. The Atlanta region’s transit modal split is similar to national levels, but
somewhat less than that for cities Wlth heavy rall systems
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"FIGURE 1-6
1995 Regmnal Commute Patterns Modal Sphtv
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Utilization, COMS Corporatzon, August 199 :

Flgure 17 prov1des a schemahc overv1ew of the MARTA rail system which is a
heavily used element of the regional pubhc transportatlon system. MARTA and
Cobb Community Transit (CCT) also operate bus transit. As of April 1995, MARTA
served 230 000 unhnked dally rail trips and 252 000 unhnked dally bus trips.
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 FIGURE 1.7
-MARTA Rail System and North Line Extension
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1.4 OVERVIEW OF NAVIGATOR

This section prov1des a general descrlptlon of the: capabllltles and
communication structure of the ITS systems installed in the Atlanta reglon,
including ATMS/ATIS components, APTS components, the Atlanta TIS, and the
. FHWA FOTs (ADAS and Kiosk). More complete descriptions of the system
' components are provided in Section 2.1. At the time of this report, there were eight
- “members” of the regional ATMS—-—GDOT MARTA, the Counties of DeKalb, Cobb,

' f_;}‘Clayton, Gwinnett, and Fulton, and the City of Atlanta. The ATMS is designed to

~~regional 1nc1dent response system. However, NAVIGATOR

: jexpand to a state-w1de 1nterconnected system with many additional “members.”
1 4.1 General System Desenptlon ‘

Flgure 1-8- prov1des a schematic representahon of the Atlanta ITS deployments

" that are being reviewed in this Case Study. It indicates the local agencies involved
in the program, their primary ITS capabilities as prov1ded in NAVIGATOR, and the
general data and voice communication flows of the system _Please rote that the
figure is not a descr1pt1on of the system arch1tecture, but is merely a schematlc

) representatmn e - : :

" The ATMS 3 was scoped to provide each of the counties and the C1ty of Atlanta
with remote traffic signal coordination and control that is integrated with the
: ol was not
on l1ne for his report. Traffic signal control at the counties and the City of Atlanta

‘schedtiled to be available from the TMC when needed. Future software

,‘mstallatmns are planned to allow for cross-]unsdic’aonal signal control based on:
as&gned’softWare access privileges so that any agency could functionally control
cy’s signals if granted access. Each of the local DOTs had remote and

coordlnated traffic signal control capab1l1t1es in the past.. The Atlanta ATMS project,

when all phases are fully deployed will either expand or upgrade those capabilities
and integrate them into the reg1ona1 system o

Closed C1rcu1t Televxslon (CCTV) cameras have been mstalled to view traffic
condl’aons on local artenals in the C1ty of Atlanta, in the five counties, and on
GDOT freeway | fac1l1t1es Each of the members of the ATMS system can view images
from any of the cameras in the region, regardless of who “ ” the camera. They
also may use the pan, tilt, and zoom camera functions. However, a control
hierarchy has been established whereby the agency that owns the camera has
principal control over the camera position, and can override the positioning control
of any other agency. Clayton County has installed a passive video feed into the 911
dispatch center adjacent to its TCC. This will allow 911 dispatchers to view on-street
 traffic conditions, but will not provide access to camera selection or controls.
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NAVIGATOR Reglonal Schematlc
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The Changeable Message Signs (CMS) are used primarily to provide dnvers with
_information regardlng downstream traffic conditions.  CMSs have been installed on
GDOT freeways in the five metropohtan counties and. on arterials in Clayton
County. The City of Atlanta plans to mstall CMSs on artenals feedmg the freeway
system ‘ it G e

'GDOT has installed Video Image/Detection System (VIDS) cameras to provide
, automated incident detection, congestion information, and visual confirmation.

- The system was not fully operational at the time of the Olympic Games. VIDS

. images were available, but. only a limited capability was available for the image

_ processmg functions that are part of the incident detection system. The VIDS
images are stationary and were available to all members of the reglonal ATMS at the
time: of the Olymplc Games The system is now fully functlonal

The Atlanta ATMS mcludes an 1ntegrated Incrdent Management System (IMS)
that is accessible by all agencies in the system. Any agency may input an incident
_into the system as a means of commumcatmg the incident information to the
ATMS members. The software is programmed to provide proposed incident -

 response plans if a pre-programmed plan exists for the incident. Currently, only on-

freeway incident response plans exist. The TMC operators implement the plan

_recommendations or other responses if needed. Incidents can be input by any of the
agencies in, the ATMS to provide information to assist in regional transportation

_management. . In the future, response plans may be developed for off-freeway

incidents. The complete integrated ATMS will be capable of diverting traffic from
congested areas onto uncongested facilities via CMSs and Highway Advisory Radio
(HAR) messages, and re-timing traffic signals affected by the diversion or

~ congestion. . The ATMS software capability currently does not exist to re-time signals
as part of a diversion plan and therefore 1nteragency agreements to unplement this

' funct1on have not been pursued. further : : s :

Freeway ramp metering was introduced in the Atlanta region in concert with the
Atlanta ATMS program. Ramp meters were first installed on the northbound (PM
outbound) ramps on I-75 north of the city center between 1-285 and the Connector.
Additional freeway segments in the Atlanta reglon, 1nclud" g ctrons of I-75, 1-285,
and I-85, have been slated for ramp metering in the near future. Rar
Connector are also being considered for metering, but geometric constraints prevent
most of these ramps from being metered without major : reconstruchon The ramp
metering system was not activated during the Olympic games..

Three programs to provide traveler 1nformat10n were conducted in parallel to
the Atlanta ATMS, and relied on information provided by the regional ATMS: the
Atlanta Driver Advisory System (ADAS) FOT, the Kiosk FOT, and the Traveler
Information Showcase (TIS). These projects provided travelers information by way
of a variety of media 1nclud1ng personal communications devices, the Internet, and
in-vehicle devices. ADAS is no longer part of the reglonal ATMS. L11<e most FOTs,
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ADAS was intended as a short-term program developed primarily for the purpose
of learning about new ITS technologies and applications. Unlike ADAS, the Kiosk
FOT and the TIS have evolved into legacy systems that continue to be operated-by
‘GDOT. At present, these two systems are widely used for providing traveler
information during day-to-day operations. -

- The MARTA TIC, also the Bus Communications Center, is the control center for
MARTA fixed-route bus service, providing communications, radio dispatching,
service level monitoring, incident response, and central coordination for ITS - -
technology.' As part of the implementation of the regional ATMS, the MARTA Bus
Communications Center was transformed into MARTA TIC with the installation of
a direct communications link to the TMC. MARTA TIC is the central facility that
deploys ITS technology including the Automatic Vehicle Location (AVL), the
Automated Passenger Count System (APC), In-Vehicle Announcements (IVA), and
the Passenger Information Devices (PIDs). Lo :

- MARTA TIC is equipped with special dispatch consoles that allow dispatchers to
view AVL-equipped buses as they operate in both revenue and non-revenue -
service.. CCTV cameras can be viewed on a large screen that permits the use of up to
nine cameras simultaneously. IMS software is also accessed in this facility from
special consoles that allow the user to view camera images and to input transit
incident data for transmission to the TMC. Itinerary planning services are =
centralized in MARTA’s Customer Information Center, which is separate from the
MARTA TIC. This facility houses several Customer Information operators who
answer questions: from the public on transit services available from MARTA.

MARTA’s TIC, Rail Control, and Custo_mer'Informationk's:ystems are

interconnected. Real-time rail and bus information may be sent, via the TMC, to
the kiosks and other traveler information devices. ‘

1.5 METHQDOLOGY o
~ The methods used to describe the issues and opportunities in Atlanta ahd to
develop recommendations are described in this section. The methodology is
diagrammed in Figure 1-9. ’ ' , o
1.5.1 Information G‘a{thé"red»: and Find‘ings“
~ Information was gathered from the following sources:
*  Project files including correspondence, contracts, weekly répofté;;and design
. documents DA ~ 2 ' SRR T

¢ One-on-one structured interviews with more than 30 agency and contractor
- ' personnel ' ' S
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- o Telephone interviews and informal conversations
o Focus Groups including all agencies involved

FIGURE19
Case Study Methodology

' lllhat can be »arned from the]

'PURPOSE:

ntlanta eaperie ce to’ lmprouf
ITS deplogments in the e
0ne4on-0;r3e~" / _ ; Project File and 1
Interviews J ‘Document Reviewsf
DATA _— N — -
. 1 Te|ephone
+ Interview:
AN -AI‘..YSIAS:k Prqgrams wi Jrams Uusing
o ‘ o ITS Htlanta Experience
- Evaluate Issues and Challenges
IR : ‘e ITS Skills and Standards:
RECOMMENDATIO : ‘ ' ' ' ) '

v/ Federal
v State & Local

e ITS Deployment

The mformatlon was reviewed and analyzed to determine what issues arose that
threatened the project’s success, how those issues were or might be addressed, and
‘'which process or concepts contributed to meetmg the pro]ect goals The principal
topic areas covered in this review mclude

. Programmatié—ITS project funding, contractual issues, and project
management and accountability ~

e Instltuhonal—Interagency and mtra-agency relations and coordlnatxon, and
regulatory issues

Technical—Issues related to selecting and specifying’ hardware, software, and
infrastructure
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There are interactions between these fhree‘ma‘in issue areas. For ekafriple, a
regulatory issue may affect the technical system selected.

The findings in the report relate to specific events found in the Atlanta region.
These specific findings were analyzed to determine what general issues and
challenges face ITS deployments, and what recommendations could be provided to
other ITS projects outside the Atlanta region. In addition, the findings discuss the
parallels and differences between conventional highway and transit projects and ITS
projects. ’ '

1.5.2 D'evelopniéﬁt ;ovfy“Récommend}ativpns

 Several fecommegaati()‘hé"wfere'“prov‘id_ed by the project participants in the
interviews and focus groups. These and other recommendations developed by

' BA&H have been synthesized to create strategies that address fundamental skill

areas needed for _I{TS'* p;qgrarhs and the need for ITS standard processes.

The recommendations and suggested strategies are provided in Section 5 of this
report. To facilitate transferring this information to a variety of audiences, the
recommendations have been grouped to identify those that would best be pursued
at the Federal or State, regional, and local (transit provider, city, or county) levels.
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2.0 DESCRIPTION OF ITS DEPLOYMENTS AND. .
' INFRASTRUCT URE e

A varlety of ATMS ATIS APTS and mfrastructure lmprovements were
~installed in preparatlon ‘for the 1996 Summer Olympic Games. Section 2.1 discusses
‘the ITS components and Sectlon 2 2 details other transportatlon and mfrastructure
improvements. ‘ "

2.1 ITS COMPONENTS

The Olymplc and Paralymplc Games served as a focus for the deployment of ITS |
in Atlanta, including both highway and transit components. This section describes
the Atlanta Regional ATMS and the Atlanta TIS (an ATIS project). The ATMS/
ATIS components—"— rith _hnks between e1ght agencies (each with its own control
center), and mclu i freew y, surface street and trans1t o) “eratrons—-—represent

' ) ent yet attempted in the

United States. GDOT has leployment of ITS
throughout the State ‘ 'GDOT before the

e ATMS system.

eshed arterial
f ﬁber optic).-

of fiber optic backbone as shown in Flgure 2
communlcatron backb e

mstalled on freeways and freew : ; D
intended to provide trafflc speed volume, and e occupancy i nation, but was
not fully operational and d1d not provide any real-time traffic data durmg the
games. Nonetheless, the ¥IDS cameras did prov1de additional video surveillance
capability. The majority of the freeway video surveillance was concentrated on I-75
and I-85, mostly wrthm the 1-285 perimeter. To a much lesser extent, freeway video
surveillance coverage is avarlable on 1-20, on the 1-285 perimeter, and on I-75. and
I-85 outside the perimeter. Add1t1onally, 51 radar detection sites collected speed data
from locations on 1-20 and the I—285 perlmeter to supplement the video survelllance

- capabilities.
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Twenty CCTV cameras were installed on the City of Atlanta arterials at the start
of the games, and an additional 37 CCTV cameras are planned. Two cameras were
installed on DeKalb County arterials, and 10 cameras on Gwinnett County arterials.
During the Olympics, additional video surveillance was provided by the Atlanta
Police Department (APD) blimp, and a Georgia State Patrol (GSP) helicopter with a -
GDOT camera operator on board. o Lo T

To provide traveler information to motorists, the system includes 44 CMSs
including 17 on the HOV lanes, as shown in Figure 2-3. The CMSs are =
predominantly located on 1-20, I-75, and I-85. There are also a few CMSs on U.S.-78,
GA-166, and GA-400. There are no CMSs on I-285. The system also includes 12 HAR
cells, as shown in Figure 2-1. Attempts to use the HAR system were discontinued
during the first week of the Olympic Games because the skyway interference with
the HAR frequency rendered the system unreliable. The technical issues related to
the HAR are described in Section 4. a

Ramp metering, a new operational concept in the Atlanta region, was introduced
as part of Phase I of the ATMS. The first ramp meters were installed on a section of
-75 within the perimeter. These ramp meters were installed before the games but
were not used during the Olympic Games. - - & °

In addition to the extensive ITS hardware installed, the Atlanta ATMS
developed new software to allow the system to operate as planned. The overall
concept of operating regionally with multiple agencies and interc onnecting all the
control centers allowed for new ATMS operating concep
development. Some of the operating concepts include integ
operations with ‘adjacent traffic signal control, sharing data
with all ATMS “members,” sharing camera images among ¢
interagency coordinated incident diversion plans. The ATMS
structured in a “client-server” framework, allowing for ease of
coordinated operations. S o

1g famp metering
iding incident data
TMS members, and
rchitecture is
interagency

Another function related to the ATMS is GDOT’s cellular phone call-in service,
*DOT, provided for the general public. Call-takers are able to_give current travel
information and receive details of stalled vehicles, accidents, and other information
related to traffic flow from motorists. The call-takers use dita and information from
the ATMS for a lot of the information they provide. Incident information is also
provided by the public, police, HEROs, .and other sources. Once this information is
verified, it is input into the ATMS. . o R

A Traveler Advisory Telephone System (TATS) and a computer Bulletin Board
System (BBS), both intended to provide menu-driven telephone and T
computer/modem access to real-time traffic information during the games, did not -
come on line in time for the Olympic Games.
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2.1.1 The Atlanta Traveler Information Showcase (TIS)

An important feature of the regional ATMS is the link to the Atlanta TIS
components. The Atlanta TIS project was implemented by the FHWA to -
demonstrate the capabilities and value of a variety of ATIS services. to help mitigate”
recurring congestion in the Atlanta area, as well as to help manage Olympic Games
traffic. . R Pl

The TIS provided real.-tiﬁme:' traffig informétion and" ‘mult_imod'al‘ traﬁéportation
- information. The information was gathered from the ATMS and supplemented by
the TIS. The radar and slow-scan camera sites described earlier were installed as part

of the Showcase. In addition, mobile. sp'o_tters drove the r.voadw_vays‘fo’r 16 h-daily .
during the Olympic Games and reported to the Showcase staff. ‘MetroNetworks, a
professional traffic surveillance and reporting firm, was retained to supplement the

traffic data using aircraft surveillance and team of mobile spotters.

A central server and software were developed for the TIS to allow Showcase
personnel to input information to the TfIS,l}é_:tQ‘,,dj’sﬁszeminaﬁtfeinfo;mgtion, and to.
integrate it with the ATMS. The software necessary for these functions was
developed specifically for the TIS. . . =+ - .

One part of the project concept was tomv1temdependentserv1ce providers to
partner with the FHWA. Doing so allowed the project to take advantage of systems

already developed by outside providers. Data was provided in the same format to
each of the service providers and they were required to o this format. This
technique was highly successful and helped the amount of software .
development required for the project. also provided a common look and feel
and consistent information across the various devices. Of 41 espondents to the
 were selected. The

invitation to bid, five teams providing f1ved1fferent technolt
five technologies were: =~ - T e T

o .Internet: A web page (www.georgia-traveler.com) that.provides real-time
- traffic maps, route planning, and links to the MARTA public transit system.

 Cable TV (Georgia Traveler Information Television): An automated traveler
information channel that provides real-time traffic and incident data and
traffic information messages 24 h.a day and was available to 750,000 cable
subscribers in the Atlanta metropolitan area. The Cable TV system continues
to be available today from a local Cable TV operator. = Ry :

* Interactive TV: Located in selected hotel bedrooms (85 rooms in"the Crowne
- Plaza Ravinia Hotel in Atlanta), guests could use the television remote:
-control on the assigned traffic channel to access real-time incident and traffic

speed information, public transit information, and event, attraction, =
restaurant, weather, Yellow Pages and hotel information. -




¢ In-vehicle navigation systems An m-dash unit, Wthh prowded maps
showing turn-by turn directions w:lth real-tlme‘ trafflc,-, eed, and mc1dent
~data was- distributed to 96 drrvérs ~

: _Personal commumcatl I

region.. All of the system equlpment except the person‘ _commu
were transferred to GDOT The capablhties and types of mformatlon d1ssemmated

capabllrtles For examy 1ve v1deo

shots of freeway traffrc from,

2.1. 2 Field Operatlonal Tests (FOTs) R

Two FOTs were mmated for

Atlanta metropo_
" include real-time i
~itinerary | information, ai
' Olympic Games and ‘special event:

»;_;mformatlon, and Weather mforma i

«mformatlon prov1ded to-’ 'th
interfaces between the
Subcarrier Traffic Inf
(MHz) channels, and Local-Ar
- to establish the link between the ATMS and the ‘V;ADAS system pnor 'to the
Olympic Games. However, for'a variety of reas
operat1onal durmg the games«.': '»The ADAS opera : on ] ‘_,penod occurred in
late 1996. . ’ G -




2.1.3 APTS Components

Prior to the deployment of ATMS, MARTA TIC (formerly the radio room) was
responsible for bus scheduling and transit incident management functions. Every
bus in the MARTA fleet was fitted with radio communications to support these
functions. (Unlike the TMC; calls from the public were not handled by MARTA
TIC, but by MARTA'’s Customer Information department.) The MARTA TIC is now
the control center for the’APTS. © = e

The APTS proje_ct deplbyed gliurip_g fhe-Gamgs,_ called ITS MARTA ‘96, featured

Egen

~* ATMS—The MARTA portion;of the ATMS was enabled by a fiber optic . ,
- connection between MARTA Headgquarters Building and the GDOT TMC. . .
This fiber optic link allows MARTA to access other.agencies’ CCTV cameras

and the IMS, and function like any other TCC in the system.

* Automatic Vehicle Location (AVL)—This system locates buses in real-time
and displays their position on a computerized geographic information system
(GIS) map. The GIS is linked to sateilite Global Positioning System (GPS)

-« technology used for the AVL system. Augmenting the satellite reception is-a

differential satellite receiving location at the MARTA TIC. -

MARTA equipped 250 buses in the regular fleet with.AVL units. _Route 5 was
 designated as the primary recipient of AVL-equipped buses because it
- operated from Lindbergh Station, close to MARTA headquarters. This
_ facilitated system monitoring. The AVL system became operational and

. available to MARTA approximately 3 weeks before the games began. The

~ AVL system has three primary functions as a transit surveillance component:

1. To locate the position of buses as they are ‘operating in revenue or non-
~ revenue service. Bus dispatchers can use this informationto -~
- “automatically evaluate route schedule adherence and to assist bus
operators with directions or reroutes due to traffic congestion ot road
- emergencies. The route schedule adherence component was not .
operational during the games. =~ ... . R e o
2. To communicate mechanical problems or failures detected through
- equipment alarms that are automatically activated by sensors on the bus.
3. To assist a bus operator during times’ 6f emergency. On each’ AVL-
. equipped bus is a ‘covert ‘microphone that allows the dispatchers to listen

~ inon any activities on the bus, if activated by abus operator. -

. ATIS/ItmeraryPlannmg—Th1s comp*onenytnﬁsés a Computer system fhat
--merges the GIS system with the bus and rail schedules to develop
individualized trip itineraries that respond to customer queries. - This
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» »component is more commonly known as the Passenger Routmg and

Information System (PARIS)

_ﬁ;_,;;;Customer mformation telephones were: ,also«‘located Wlthln rarl statlons to

"~ count mformatlo“,}

' “real-t1me status of con

' MARTA rail stations.

,' informatron is: avaﬂable in Englrsh French Spanlsh German, and Japanese.

In-vehicle Announcements—Thi: component usesvthe AVL system to
prov1de audio and visual anni ‘ ‘ 4

 routes within the equrpped bus
B the 250 AVL—equ1pped buses

equlpped buses

lympi ) \onlyonBofthe
planned 15 AVL-equrpped vehlcles Thrs tallatlon was completed soon
onal 1nce October 199.

» Passenger Informatlon Devrces——Two types of Passenger Informatlon Devrces

(PID) were deployed rail station monitors, and bus—stop light emitting diode
(LED) 51gns Nme 27-1n monltors were located in the higher volume -

i : 1sfer to lpassenger '

times and the ‘

were not, o

x’ally display schedule (mot

operatronal durlng the | games except to occaSI ;
real-time) information. :

Six LED s1gns were located at bus stops and bus shelters to srmrlarly dlsplay ”

'servmg only one or 5
;'on for more than two

Stored—value card readmg devrces Were located at fare gates at selected

‘MARTA Ra11 Tram Contro ‘

nal prlor to the games It

system Was fully 1mplement ; ate‘s“te'd;‘ and ‘op

' was necessary to have this new SYStem in place to support the opening of the

North Line Extensmn The previous train control system would not have
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been able to accommodate this ,igxp.a,iisign of the rail network. The entire rail

system is centrally controlled. -
. Staff view rail system.conditions on video:monitors and large mosaic display
- boards in the-central operating room, monitoring and controlling the
progress of trains.along the:North/South and East/West Lines. The central
- - operating room:is configured with two separate computer systems:*
~ The Train.Control Computer, System monitors each train along the
.. guideway and provides real-time information to the staff controllers
. regarding train location and operating status, e.g., vehicle speed, doors
- opened/closed. The system is responsible for ensuring safe flow of trains
through each of the stations while maintaining the required distance from

- other trains along the same route.” In addition, the system can

- ‘automatically shutdownthe operation of a train if it is détérrhinedi to be at
“an unsa?feé’di,sfance from’ othéf‘fi'airis.* - S ‘ o
~ The Supervisory and Control Computer System monitors. electrical power
- to the guideway and trains and provides the controllers with several safety
functions to identify power surges, fires, or track malfunctions. .

2.2 OTHER TRANSPORTATION AND INFRASTRUCTURE
- PROGRAMS -~ T

Two major infrastructure components were also deployed just before the games.

- These were the HOV lanes and.the MARTA North Line Extension. In addition,
several other programs, some targeted exclusively to Olympic Games transportation,
were under way concurrently with the ATMS development and deployment.

2.2.1 HOV Lanes

A network of HOV lanes was deployed in Atlanta to encourage car-pooling and
promote transit'use. Seventy-eight miles of HOV lanes were implemented on
freeways within the I-285 Perimeter, covering all of I-75, most of 1-85; and 1-20 east of
the I-75/1-85 Connector (Figure 2-4). The I-75 and 185 HOV lanes were opened in
June 1996 and operate 24 h per day. The I-20 HOV lanes were opened in late 1994
and operate westbound (inbound) during the morming commute period and
eastbound (outbound) during the afternoon commute period, Monday through

Friday. The HOV lanes on I-20 are open to all traffic at all other times.

‘Only six freeway interchanges have dedicated HOV lane entry/exit ramps. All
but one of these are limited by direction, i.e., the three interchanges north of the
CBD have northbound on-ramps and southbound off-ramps, with the reverse
situation for the two interchanges south of the CBD. (The fully directional
interchange is on I-75 at Aviation Boulevard, which is near the airport to the south
of thecity)) e o S
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The HOV lanes are available to vehicles with two or more occupants and to
motorcycles. Although regular scheduled MARTA bus services rarely use the
freeways, buses used for Olympic and Paralympic Games operations made use of
freeways. However, they made only limited use of HOV lanes for a variety of
reasons. Traffic flows were typically uncongested and the HOV lanes offered no
travel time savings. Another reason was that, for some routes during periods of
moderate congestion, the merge to access the HOV lanes was difficult to accomplish.
Typically, buses used the HOV lanes only durlng periods of extreme congestion.

2.2.2 MARTA North Line Extensmn

The MARTA North Line Extensmn included 12.719 km and three new stations,
expanding the MARTA rail network to 74.06 km and 36 stations. The extension
serves the rapidly growing northern suburbs of metropolitan Atlanta. This new
segment, illustrated in Figure 2-5, is called the North Line Extension and begins just
north of Lindbergh Station. “The North Line Extension is part of MARTA’s heavy
rail capital investment program, which includes further expansion of the North
Line into the North Sprlngs area. The North L1ne extension began operations on
June 8, 1996. : : -

2.2.3 GDOT HERO I’rogram

GDOT began planning for a program to deploy safety service and congestion
management patrols named Highway Emergency Response Operations (HEROs) in
1992. These patrols were the in-field evidence of GDO_ T’s pro-active approach to
incident detection and management. Rather than simp esponding to incident
reports from police, motorists, and' ’ers, HEROs allowed GDOT to be the first to
locate and respond to several incidents. The GDOT ATMS concept also incorporated
the proactive approach to incident detectron via VIDS and CCTV momtormg of the
freeway and arterial system. : , : .

GDOT HEROs began practical tralmng in the summer of 1995, prior to their
official inauguration on January 17, 1996 The prlmary roleﬁof the GDOT HEROs is
to detect and respond to incidents by -

p .
kit REW e A
s

e Patrolling fixed routes on the freeway system

e Providing on-scene communlcatlons and serving as a mu1t1-agency
coordination hub for incidents _ ,

e Facilitating traffic control at incidents
e Assisting stranded motorists in stalled/ dlsabled vehicles
e Pushing/towing stalled vehicles from travel lanes to the shoulder

e Assisting other agencies and other GDOT HEROs durmg major 1nc1dents7’ :
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GDOT HEROs are dispatched by a cert1f1ed GDOT officer upon request from TMC
operators or supervisors to assist in incident response.. The GDOT HERO:s are a
highly visible, highly successful component of the GDOT incident management
program that have received the public’s praise and acceptance. ,

224 GDOT Wiﬁecker Contracts

GDOT revised.its wrecker contracts to better respond to incidents. Concurrent
with the HERO program, the wrecker contracts were modified to allow wrecker
contractors to respond to a central GDOT dispatch center. The dispatcher is a GDOT
post-certified police officer, located in the GDOT TMC, who is also responsible for -
the HERO dispatch. Prev1ously, the wreckers were dispatched by the local police. -
There were several dispatch relationships with the local wrecker contractors,
without a regionally coordinated wrecker response. By essentially pooling the
contract wreckers into a single dispatch, together with the GDOT HERO vehicles, the
incident response resource was pooled, and a more efficient, appropriate,
coordinated response could be accomphshed_ by GDOT.

2.2.5 Olymplc and Paralymplc Games Operatlons—Impact on NAVIGATOR

Because this report concentrates on the NAVIGATOR elements, the d1scussmn
of Olympic and Paralympic Games operations is minimized (for*a detailed
discussion of Olympic Games readiness and operatlons, see the 1996 Olympzc and
Paralympic Games Event Study). However, it is not the. intent to minimize the
impact of preparatlons for the: Olymp1c Games on the resources at the local
transportation agencies, or their impact on the NAVIGATOR systems. It was the.
Games that created the 1mmovable deadlme, acceleratmg deployment

All of the local transportation agenc1es (along W1th other agenc1es such as pol1ce
and fire) participated in the Olympic and Paralympic readiness planning. This |
involved developing transportation route planning for the Olympic events;
developing, practicing and deploying Olympic transportatien operations and -
incident response plans; and creating and implementing transportation demand
and freight fleet management plans. All of these efforts demonstrated an
extraordinary level of interagency coordination and required extensive staff time. In
the end, the result was a safe and successful transportation” ‘system that served the
spec1al needs of the Olympic and Paralympic Games, and the long—range needs of the
region, and ultimately the entlre State of Georgia. 53
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3.0 ATLANTA CASE STUDY TIMELIN E

The development of the NAVIGATOR program was closely intertwined with
 the 1996 Olympic Games. However, deployment of ITS technologies had been
under consideration within the Atlanta metropolitan area long before the games
were awarded to Atlanta. To set the historical context for the Case Study, some of
the key events and milestones leading up to the games are presented in Flgure 3-1in
a timeline format. The timeline relates the activities of the different agencies and
organizations involved in the development of NAVIGATOR, and in the
transportation planning for the games. ‘The timeline is not intended as a
comprehenswe record of events. ‘It is meant to illustrate the sequence of events that
transpired in deploying the regional NAVIGATOR program. ’ :

In addition to Figure 3-1, the events deplcted in the timeline are described ‘more
fully in a series of “time blocks” covering the period between 1977 and 1996

* 1977 to 1992—The beginnings of NAVIGATOR

* 1993 to 1994—The impact of the Olympic Games unfolds

o 1995—The construction “crunch” begms

o 199 onwards—The Olymplc expenence and the future of NAVIGATOR

Each event in Figure 3-1 is cross-referenced to the following text. |
3.1 1977 TO 1992—THE BEGINNINGS’ OFN AVIGATOR .

The earliest reference to advanced traffic surveillance and control technologies
has been traced back to the Regional Tmnsportutzon Plan for 1978-2000, published by
the Atlanta Regional Commission (ARC) in 1977. Policy IV identified the need to

“Optimize traffic flow on existing freeways through cooperative surveillance
programs, freeway ramp metermg, and other control mechanisms.” Although the
document identified the vision and need to implement ITS, no spec1f1c program
was then identified to brmg that vision to frultlon

Agencies other than ARC operated the transportatxon mfrastructure and were

responsible for putting forward ITS projects. Transportatmn system improvements

through the 1980s took the more conventional form of a major overhaul and
widening of the regional freeway network dubbed “Freeing the Freeways.” From
the late 1970s through 1984, the initial MARTA rapid transit system was constructed
with revenue service to Brookhaven Station on the Northeast Line, Lakewood
Station on the South Line, Hightower Station on the West Line, and Avondale
Station on the East Line. The rapid transit system was further extended to Hartsfield
International Airport in 1988, completing the South Line. ‘
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In November 1990, at the request of DeKalb County, MARTA initiated a study of
extending the- rapld transit system into Stone Mountain Park, east of Atlanta. Stone e

Mountain Park would be a venue for the Olympic Games, although the study
concluded the extens1on would not: be feasible. -

The C1ty of Atlanta began a study in 1987 to determlne the best means to upgrade

its outdated traffic signal systems. The study included an expert panel of traffic

operations engineers from throughout the United States; noted for their ground-

breaking innovations in signal control. In 1989, the study was- pubhshed
recommending that the City of Atlanta replace all 800 traffic signal controllers with
new Type 170 controllers. All of the signals would be integrated into a central
control, ‘replacing the existing traffic control center. The study also recommended
that CCTV and VMSs be included as part of an 1ntegrated traffic control, incident

management, and traveler advisory system for the city alone. The complete system

was estimated to cost $40 million, to be. unplemented over 10 years The c1ty began
actively seekmg Federal funds for this project in late 1989. :

In mid-1990, ARC, in concert with GDOT, commenced a study of freeway
incident management The study team was charged with recommending short-

term, low-cost strategles, focusing prlmarlly on minor incidents, which represented :

some 80 percent of all incidents. By ‘the time the study team reported in’ February
1991, it was- recognlzed that the upcoming 1996 Olympic Games heightened the need
- for mobility with minimum delay. ‘On March 27, 1991, ARC adopted a resolution
amending the Reglonal Transportatlon Plan 1987-2010 to include freeway mc1dent '
management as an integral strategy in maximizing freeway efficrency and safety,
reducmg delay, and managing traffic during specral events. ,

that the Games of the XXVI Olymprad (the 1996 Centenmal Olymplc Games), would

be held in the Clty of Atlanta. In its bid to the IOC, the City of Atlanta cited its
transportatlon infrastructure (freeways, MARTA, and Hartsfield International

- ;Airport) as a strength However, there were concerns that ; more. needed to be done

to support traffic management durmg the Olympic Games. The FHWA Georgia
Division Administrator recognized that games-related traffic would place heavy -
demands on the region’s highway capacity, considering that an estimated two
million visitors were expected and there was no centrallzed trafflc management
capab111ty to address these demands ' S ¢ g o

By comc1dence, a ma]or fundmg opportumty presented 1tself in the form of the
Intermodal Surface: Transportatron Efflcrency Act of 1991 (ISTEA), Whlch became law
on November 26, 1991. Earlier versions of ISTEA included $8 million to fund a
portion of the City of Atlanta’s planned city wide signal system and ATMS needs.
‘With the Games approachmg, GDOT and the C1ty agreed that an ATMS system-

integrating surface street and freeway incident. management and traffic control was =

required. GDOT staff have noted that their vision of the ATMS had’ always been
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_ that of a regional integrated system, capable of connecting multiple transportation -
agencies and functions. In fact, the complete ATMS is to be a state wide system, with
local transportation control centers connected and integrated together via the central -
TMC. The portion of the ATMS constructed before the Olympic Games is only =~~~
Phase I of the state wide system. - o

| Ultimatély, ISTEA provided $58.1 mil_lioh to Georgia‘ DOT ”for‘, various. = ..

- transportation improvements in connection with the 1996 Olympics, including the
City of Atlanta advanced traffic management system (IVHS).” This figure was based

on: - ' R ' PR

e Planning and Design (GDOT) , o . $10m

° Computér (TMC) and communication links (GDOT)- . $75m
e Upgrades to 400 traffic signals in the City of Atlanta and 140 other B
traffic signals within the 1-285 Perimeter (GDOT) » . $41.6m

 City of Atlanta traffic signal control and congestion management SR
project (City of Atlanta) - - . : ~ B $8.0m
The entire $58.1 million was to be directed to, and administered by, GDOT. The

City of Atlanta was an active partner in developing the integrated regional ATMS,

in particular its own system needs.: However, the city thought that its preexisting

commitments, the Olympic Games needs, and the added requirements of designing

its own system would strain personnel resources. The city therefore believed GDOT

was better prepared to commit personnel to managing the program. -

By the end of 1991, funds were available to develop one of the nation’s foremost
advanced traffic control systems. The Atlanta ATMS was the highest funded ITS
deployment under ISTEA. ‘

Responsibility for all aspects relating to the planning and execution of the ~~ ~  (10)
Olympic Games, including transportation planning, was vested in a newly formed
organization called the Atlanta Committee for the Olympic Games (ACOG). ' On -~ - -
February 28, 1992, ACOG entered into a contract with ARC to undertake a study of
the Olympic Transportation System. ARC established the Olympics Transportation
Support Group (OTSG), which was co-chaired by ARC, GDOT, and the City of * -
Atlanta, and included representation by most local transportation agencies. ARC
- was selected by ACOG in preference over any other local agency because it
encompassed all the transportation departments in the 10-county Atlanta region, as
well as GDOT, MARTA, and other local organizations. One of ARC’s early tasks was
the development of inventories of transit facilities, roadway conditions, parking
facilities, and lodging facilities. Initial demand estimates rested almost solely upon .
the Program of Events and anticipated attendance. An extensive modeling effort -
was initiated, which was refined and updated continuously up until the games.
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While ARC was undertakmg the Olymplc Transportatlon Study (OTS), GDOT

- commericed planmng activities for Phase I of the regional ATMS. An RFP for Phase N

1 of the regional ATMS was issued by GDOT to 12 prequalified consultants on ]uly 1,
1992. This included a detalled scope of work prepared by ! GT and the. Clty of
Atlanta.

FHWA had a formal programmatlc over51ght role and. provrded technlcal
support in addition to its formal role. FHWA (jointly - with Georgia :
a 2-day workshop in the summer of 1991, at which industry experts Were 1nv1ted to
contribute to the conceptual development of the reg1onal ATMS ~

FHWA then sponsored an ITS West Coast tour in February 1992. e
Representatives of FHWA, GDOT, ARC, and the City of Atlanta visited advanced
- traffic management deployments in Washmgton State and Calrforma ‘

The scope of work in the ]uly 1, 1992 RFP for the NAVIGATOR deployments
called for “a study-and comprehensive plan of implementation for a real t1me .

" adaptive s1gnal control and ATMS for the Atlanta metropolltanreglon

Implementation plans were to be consistent with the findings and Tt
recommendations of ARC’s Olympic Transportation Plan. In’ addltlon to’ the
original concept in ISTEA, the system concept had been expanded to mclude

- regional integrated arterial and freeway traffic management, multnnodal

zcoordmatlon, and multilmgual traveler information. Reference was
also’ madeto-an improved freeway incident management system, candidate -
traffic control centers (TCCs) i in: surroundlng counties. The candidate TCCs were
selected for their critical role in managing transportatlon in the Atlanta region. In
addition, because ACOG had plans to site Olympic venues elther W1thm or near.
them, the. TCCs would be 1mportant to event management h -

TRW was selected by GDOT in September 1992 to prov1de consultmg services for :

. the reglonal A’lIMS and was under contract on ]anuary 22,1993. Thus, 1992 closed

with final negotrauons for the consultant contract to de31gn and bulld the complete ;
" regional ATMS e TR R e ;

3.2 1993 TO 1994—-THE IMPACT OF THE OLYMPIC GAMES
UNFOL'S

ARC presented the 1mt1al findings of its OTS study in Apnl 1993 It was apparent‘

‘that spectator -movements were a major challenge, because of the’ concentratlon of
venues inside the Atlanta city center (Olympic Ring). An. analys1s was undertaken
of traffic movements in a number of locations, selected on the basrs of background
traffic levels and prox1m1ty to venues or other attractrons
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. Olymplc Stad1um/ Atlanta-Fulton County Stadlum
‘/‘401ymp1c Center
e Downtown’ Hotel‘D'istrict PR

e Stone Mountain Park

Even allowmg that most spectators would be usmg trans1t other factors

including pedestrians, background levels of traffic, and the. ‘mobility of res1dents and }_
businesses remained enormous challenges ARC concluded there would need tobe .

a significant reduction in work trips through a travel demand management
program. : :

ARC’s OTS study was on-gomg, and an. updated OTS plan, addressmg spectator
travel, Olympic Family travel, and venue circulation/access was pubhshed in ]une
1994. : ~

Construchon of the North L1ne Extens1on began in 1994 (after a plannmg process
that had commenced: in 1988). ‘Revenue: service: commenced on ]une 8, 1996, )ust
prior to the Olymp1c Games Lo S

With TRW's appomtment came a new scope of work in the form of a: study w1th =

29 deliverables. These deliverables generally followed the same themes as the

earlier scope of work in the RFP, but excluded the component related to mult1modal 4}

transportation coordination. The foremost work item was the construction of the
GDOT TMC, which, because it functions as the central hub to connect all. ATMS

functions and agencies, was.essential to the program. While.two deliverables.in the

January 22, 1993, contract scope of work made reference to- priorities for the Olympic
Games (“Recommendations for Other Regional TCCs” and “Design and
Specifications for Advanced:Vehicle Identification System”), spec1f1c llnkage to
ARC’s OTS planmng efforts was not included. - :

In early Aprll 1993 TRW publ1shed a draft ATMS Conceptual Des1gn, wh1ch
represented the conceptual plan for the system and addressed

e Future Visionj |

. Transportatron Management Strateg1es )

e Operations Concept . -
° Hardware / Software Archrtecture

o Commun1cat1ons Arch1tecture

* Field Equipment Description

e Facility Design and Accommodation
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- o ATMS Test Program =
e Personnel, Operations, and Maintenance

e System Implementation

This Conceptual Design was 1n1t1ally rev1ewed by GDOT the C1ty of Atlanta, and -

FHWA. The Conceptual De_slgn was roy1ded 1rtformally to the

fi ected countles at.
thls tlrne, and ‘ n

‘ red between GD i MA the" regronal
ATMS. However, because MARTA lacked fundmg at that time, it had no official
role in the ATMS de51gn and d1da not comment on the Conceptual Design. In

ompl n July 1 Vhile the ¢ erall c“’about the
ATMS‘}T't‘h‘ pnthus1asm was tempered by a lack of avalla , land
- construction funding, part1cularly as the onus was placed on
funding through ARC in sufficient time to achieve results by Dece
- ATMS Conceptual Desrgn remamed a draft but ‘was refere ced ir

nber "1'995 The

project del1verable ut ‘was an essentlal step in the process of de, ( pmg ,\the,ATMS.

¢ nstructlon contracts :
tructron /

: In add1t10n to the TMC construct1on, an 1n1t1al round of
- were let for City of Atlanta traffic signal ‘upgrades in late 199
commenced in 1994 and foc
the Atlanta TCC '(excludm' ‘

/p"rdware and software) and freeway C” Ss.

In 1993 ARC / ACOG created f1vef study teams to reflne trans“o "tron plans for

- the games, @ an "‘to prov1de agenc1es :

usmesses the oppo .
comment

i ty,: to rev1ew and

. ;ory:mﬁic;mﬁg Venues and Downtown Circulation
e Outlying Venue Circulation

e Transit Operatlons Plannmg e

° Transportatlon Demand and Congestron Management .

J Data/ Model Management and Refmement ,

To support its freeway 1nc1dent management 1n1t1at1ve, 1n 1992 ARC establlshed i
an Incident Management Task Force that included representatwes from GDOT, law e
enforcement (State and local), fire departments American Automobile. Association, .

trucking associations, local traffic agencies, Georgra'Emergency Management ,
~Administration (GEMA), and MARTA. Reporting to the Task Force were four
: 'Action Teams, which were: establrshed March 25, 1993:
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° Inc1dent Management Handbook/Laws and Regulatlons (GDOT lead)
e Contract Wrecker Services/Service Patrols : o
¢ Communications

. Pubhc Awareness/ Promotlonal Act1v1t1es o

In ]une 1993, a flfth commlttee, the ATMS Coordinators Group, was added at the '

request of the five counties included in GDOT’s ATMS Conceptual Des1gn
document, to prov1de a forum to coordmate reg1ona1 ATMS planmng ‘

From June 1993, ARC charred regular ATMS coord1nat1on meetlngs, attended by o
GDOT, the C1ty of Atlanta, and the counties. This was an informational forum, and .

had no executive dec1smn—mak1ng powers. MARTA participation occurred for the
first time in December 1993. ,

One year after ARC estabhshed its Incident Management Task. Force and o
associated Action Teams, GDOT establlshed an ATMS Steering Comm1ttee Whose

first meeting was held on June 13,1994, and continued to meet after the Olympic . .

Games concluded. The purpose of this committee is to provide the necessary
- coordination and oversight of the operational and technical needs of the ATMS.

Chaired by GDOT, the ATMS Steering Committee includes representatives: from’the;,j ‘ |

foundmg governmental agencies of the system, plus MARTA. Each of these
agencies is a voting. member of the committee. . ARC, FHWA, and FTA sit as
advisory members. Seven technical subcommittees were established (infer-
]ur1sd1ct10nal agreements; technology review; communications; software, GIS
mapping and data; maintenance; and system operations), which report to a .
Technical Coordinating Committee. The Technical Coordinating Committee

reports the activities of the various subcommittees to the Steering Committee.

These coordinating activities essentially replaced the ARC Incident Management

activities. ARC's focus shifted to forecastmg traffic, bus;, and pedestnan Volumes for+

the Olympic Games.

It is important to note that the committees organized by ARC, ARC/ACOG, and -
GDOT had no official ties to-one. -another, although they shared common members.

The extent to wh1ch the ATMS concept had evolved since ISTEA 1s"'learly
evidenced by the nearly $60 million that GDOT programmed via the normal
Federal-aid funding processes. The additional funding was directed primarily to-
support intersection timing 1mprovements, communications, and field devices -
installed in the counties and in the City of Atlanta Some of th1s addltronal money
was also dlrected toward freeway CMS SR :
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In September 1993, FTA headquarters developed a prellmlnary plan to showcase
APTS technologies. ‘Central to this effort was an Automatic Vehlcle Locatlon (AVL)
system providing real-time bus location mformatlon o

In December 1993 FTA requested MARTA to develop a proposal for transit ITS - (23)
implementation. Once MARTA was brought on board with the reg1ona1 ATMS
concept, it was found that the system would support the provision of real-time
transit and rail information to travelers, thus enhancing MARTA’s overall mission.

After dlscusswns with MARTA later in the year, three functlonal areas were. :
_identified for implementation:

e Bus preemption at traffic signals
J AVL | |

. Passenger information

In April 1994, FTA requested fundlng assistance from FHWA for its plans to (24)
showcase transit ITS technologies, which had become known as ITS MARTA 96, in
Atlanta. Over the course of the summer of 1994, the scope of ITS MARTA '96
expanded to include multilingual passenger information at major boarding points.
MARTA information was also incorporated into the Traveler Information
Showcase (TIS) and the Atlanta Kiosk FOT. GDOT had assisted MARTA in the
development of its program. The cable TV element of ITS MARTA '96 was to be
accommodated via the FHWA /GDOT TIS project. The Kiosk FOT that was already
- under way under GDOT direction was designed to included interactive transit.
information. GDOT also coordinated with MARTA to ensure. that the MARTA TIC
would be connected and mtegrated into the reglonal ATMS, with similar -
functionality as the TCCs. Bus preemption at traffic signals. within the City of
Atlanta was considered but dropped from the Olympic Games plan This dECISIOII
. came after d1scovermg that the City of Atlanta had no preemption capabilities, -

“current or planned, in its. traff1c srgnal system Provrdmg this capab111ty was
considered cost prohibitive. Sl A ,

On August 19, 1994, FHWA and FTA met to formally dlscuss the 1ntegrat10n of - (25)
ITS MARTA '96 with the regional. ATMS to support a multimodal traveler
information system. GDOT had maintained informal communications with
MARTA prior to this time, keeping it apprised of their potential ATMS capablhty
Ultimately, this was mtegrated into the Atlanta ATMS, which pri transit
information to kiosks via the Krosk FOT and to a var1ety of med
Atlanta TIS i :

The KlOSk FOT Was contracted in late 1994 and deployed 130 k1osks statew1de | (26)
" The interactive electronic kiosks prowde real-tlme information on traffic ‘
';\,.congestlon, MARTA schedules, rldesharmg, route planmng, spec1al events,
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weather, and more. ‘The kiosks are located in places such as bus and tram statlons, T
office buildings, welcome centers, and the Atlanta a1rport o : S

The Atlanta TIS was signed in early 1995. The pro]ect prov1ded real-time ~ (27)
transportat1on 1nformatlon to: the pubhc through the followmg medla R

. Cable TV .

e Interactive cable TV in selected hotel bedrooms
e In-vehicle navigation systems

e Personal communications devices

e Internet

Meanwhile, ITS MARTA '96 concentrated on: |

e The AVL component wh1ch would provide fleet management and passenger
information - : =

e Passenger Information Devices (PIDs) -
. Automated PaSSenger Counters (APCs)

. Automated tran51t 1t1nerary plannlng

MARTA pubhshed 1nformatlon for prospectlve consultants to furmsh install, - (28)
and test the ITS MARTA '96 components on September-1, 1994. The purpose of- th1s
publication was to gather information from interested bldders to refme the RFP
before pubhshmg 1t for ofﬁcral bid response

In September 1994, a Sc1ent1f1c Atlanta team fmahzed the scope of an FHWA e - (29)
FOT, the ADAS. The ADAS grant had been awarded earlier in 1994, and was ~~ = - '
intended to provide in-vehicle information using different types of communication
methods (FM Subcarrlers, STIC LAT) .

3.3 1995—THE CONSTRUCTION ”CRUNCH” BEGINS

By early 1995 the need for the five Study Teams created by ARC/ ACOG for PP
games transportation plannmg was largely past (although work continued on
modeling of demand estimates, recommendations for a travel demand e
management program, and an incident management standard operating procedure
for the OTS). These teams were replaced by a Traffic Management Plan Group, )
chaired by the Atlanta Police Department (APD), and included those agencies
responsible for 1mp1ementat10n of the detalled plans The group held a joint. press o

(30)
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~ conference on December 19, 1995 when the first version of the Traffrc ‘Management
Plan was released. The Traffic Management Plan Group met weekly up unt11 the
games

The demands of plannmg and preparmg for the Olymprc Games, outside of the
ATMS, placed strains on staff resources. In addition, the time available to complete

- the system was growing shorter, and all efforts were directed toward construction of

ITS infrastructure, Express (HOV) lanes, and the. North Llne Ext"”‘ sion. The ATMS
Steerlng Committee met approx1mately quarterly in 1995, compared with monthly
in 1994. The technical committees met only occasionally. These committees did not
‘influence day—to-day decision-making, rather, they prov1ded overall d1rectlon to
support day-to-day dec1s1on—mak1ng : Hal SN

In May 1995, FTA, MARTA and ACOG sponsored the Olymplc Transportatlon

- Forum, at which the initial Olympic Transportatlon Plans were reviewed and
critiqued by 75 senior managers of agencies and orgaruzatlons Wlthspec1al events
operations and/or transit maintenance experience. The forum resulted in a series of
recommendations to assist the on-gomg development of the O ’lymplc o
\Transportatlon System (OTS)

. v“"Develop spec1f1cs of the oPe‘-'a'ﬂng plan
Serv1ce schedules ‘

Maintenance plans

Staffing plans.
o Safety and secunty plans L i
. «h:Plan for hlgher ndershlp from SIgmﬁcant mterest in ¢

events and the general mterest in the Olymprc expen
Atlanta area . o e

Clympxc cultural

. Increase the number and capac1ty of the Park & R1de locatlons

. ‘Schedule staff termmal reserve. trams and gap buses at the venues and ma]or
Park & Ride locations - S i :

L 38 ‘Include an addrtronal smgle centrallzed locatron in the :,d ;
~ ljtrrps to all reglonal Park & Ride : as a general collectron\:

'ntown;for; return:

. De31gn a downtown bus. shuttle serv1ce appended to the rail system, to lessen R

the walk distances and accommodate those who could ot walk the: long
distances :

. Prepare contmgency plans for the potentlal replacement of rall serv1ces w1th |

bus serv1ces, should the ratl system shut down for whatever reason N

o Keep the venue operatrons clear of pedestnan/ vehlcle conﬂ1cts |
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* Monitor the progress on the bus pledge agreements to accelerate
commitments : o RIS EEO e ,

* Expand/append the MARTA Control Center capability to include the needs of
- other Olympic Transportation Systems . ,

e Make the MARTA Control Centers. (bus and rail, ‘op"‘efatiOns,' and
'+~ maintenance) the single transportation point of contact for MARTA,

spectator, and Olympic family services o
. Emphasize the ’dis'pa,tch'arid superViSoify staffing, and traiﬁing needs ,
* Augment MARTA staff with recent retirees, other transit égehéy staff, recent

military retirees, and school bus operators and mechanics

e Staff the downtown rail stations with volunteers, MARTA staff, and security
staff for full crowd management S .

In January 1995, Hartsfield International Airport commgnced a $200 vrk_nbillion:« B (33)

renovation and capacity enhancement program, which was completed in time for
the games. ' R e B

Between February and July, a second round of construction commencedfwith the (34)
letting of nine construction contracts by GDOT, including those that completed the -
- communications trunk, communications connections to TCCs, TCC outfitting,
~ ramp metering, and HAR. : : o s e F

ITS deployments in Atlanta began to expand, in part due to the anticipated =~ =~ (2¢)
capabilities of the ATMS. In 1994, the interactive information kiosk, originally part
of the ATMS concept, became a FHWA FOT. Information would be provided: to the
kiosks via the ATMS, requiring, additional coordination. This was the second’ .
FHWA FOT in Atlanta, with ADAS being the first. Sl e

On April 4, 1995, MARTA submitted a formal grant application for ITS MARTA
'96 to the FTA Region 4 office in Atlanta.  The estimated project cost was $16.25
million, of which 80 percent would be Federal funding. The program included a
Base System, consisting of a geographic information system, trip itinerary planning
system, and- integration with the ATMS; Real-Time Information System, consisting
of an AVL system, PIDs, in-vehicle stop announcements and signs, and APCs; and
Grant Administration, [Engineering and Design Review, and Project Management,
‘which was contracted to an outside consultant. - = . S

By early May, MARTA signed consultant contracts for the Base System and the - (35)

Real-Time Information System. PB/Tudor, MARTA'’s in-house support contractor,
was appointed to undertake the Project Management role. L ~
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The Atlanta TIS was signed in early"/ 1995. The project prov1dedreal—t1me ) @7)
. transportation information to the public through the following media: +

e Cable TV i
o Interactive cable TV in seleéted' hotel bedrooms e
+ In-vehicle navigation systems -

. Internet

+ The AVL component, which would provide fleet management and passenger
i : fleét management gnd passenger

. PaSséﬁzgér kIvnformatiqnfI-Dkevic::esf(P‘IDs) sy

o Automated transit itinerary planning

In late 1995, GDOT began holding weekly Systems Integration meetings. The (36)

intent of these meetings was to coordinate the multiple contracts, agencies, and
activities under way in deploying the regional ATMS.  All agencies: were invited to- -
attend the meetings. Typically the ATMS contractor, TRW, officially conducted the . .
meetings, ensuring that contractors and agencies important to specific and current

- issues - were present. These meetings proved especially helpful in coordinating - =

~ construction contractors that were performing work that was. interrelated. -
Without specific direction in the contract documents other tha coordinate with .- -
related work, the necessary detail to connect communications trunks, to integrate -
the Atlanta TIS and the FOTSs, and other work could not ‘have been accomplished
without these systems integration meetings. The FHWA served as a catalyst and
coordinator during these meetings. - As the FHWA was not one of the operating -
agencies, it provided a unique, balanced perspective that moved agreements '
forward. . . L SRR o

In January 1996, ARC and ACOG initiated a targeted Travel Demand. o @
Management (TDM) program aimed at commuters (Commute Connections: = e

Network) and the freight industry to reduce travel demand during the Olympic . - o
Games.: The TDM program included newspaper advertisements and articles,

television and radio broadcasts, and a prograr that targeted major employers. Their
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efforts proved highly successful, with Olympic period traffic volumes occurring
much earlier than usual, and with lesser peak-hour volumes. ‘ L

Also in 1996, the GDOT HERO program was officially inaugurated on January 17 (38)
GDOT HERO fleet training had begun in the summer of 1995. Their official kick-off = -
was an important milestone, putting into practice the region’s new, pro-active. -

approach to incident management.. R

ARC, in 'c_onjunction with the Department of Defense (DOD), held. a series of .-

- exercises at the TMC to test the incident management procedures developed for the

OTS. In January and March, two table-top exercises were held, followed bya =
command post exercise in April and an ACOG operations post exercise in June. The
table-top exercises used hypothetical scenarios to draw operational reactions from
participants. This enabled agencies’ procedures to be documented, coordinated, and
integrated. The commercial post exercise repeated the table-top exercises but with
agency staff placed at their respective games locations. The output of this process
was the Standard Operating Guidelines, and an incident response matrix.

Activity in 1996 focused on completing the ATMS. With little time available for - (39)
other activities, interagency coordination was focused on field construction and
system integration in 1996. The final round of construction commenced with the
letting of contracts for CCTV, signal upgrades and CMSs for the counties, county
signal re-timing projects, and freeway CCTV and VID cameras.

Additional cbntracts were advertised and then withdrawn and shelved due to = -
resource constraints including ATMS work: in Savannah and City of Atlanta arterial
CMSs. This:work was accomplished after the games. =~ SRR R S

The GDOT TMC and MARTA TIC opened in April 1996, followed by the TCCs in - (40)
July. The completed elements of the Phase I ATMS and ITS MARTA '96 programs .
were essentially field tested during the Olympic and Paralympic Games in July/
August 1996.. All of the.elements in place during the games showed that ITS -
provides valuable tools to improve the access to and flow of transportation systems.”

3.5 SUMMARY

The timeline reveals that the Olympic Games was the trigger to fulfill the local
vision for ITS deployments in Atlanta via ISTEA, which provided an initial v
funding source. While'local agencies coordinated with each other to plan'"
transportation operations for the games, no games-related needs or roles were

~ identified for the ATMS during the conceptual design stage. ' This was because the -

regional ATMS was necessary even without the Olympic Games. As the. games~ -~ . -

approached, development of the ATMS and transportation planning for the games:~. = -

took mostly separate tracks, although the TMC provided valuable services during.~ -
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the games through freeway surveillance and incident management, and as a -
communications hub. :

There was a significant level of interagency coordination in the development of
the ATMS, despite early wariness of the counties, and the delayed involvement of
MARTA. Most agencies took on the NAVIGATOR needs and the Olympic Games
preparation without the benefit of increased staff.. Due to the immovable deadline
of the games, it was perhaps inevitable that these agencies did not achieve the
complete functionality hoped for by the time of the games. However, this did not
compromise the success of the transportation system performance during the
games. Nor does it detract from the accomplishments of the region that include a
new approach to operations that crosses jurisdictional borders, that incorporates a
pro-active approach to incident detection and management, and integrates across
modes. ‘ = '
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4.0 ACHIEVING ITS DEPLOYMENT IN ATLANTA

This section. dlscusses the similarities and dlfferences between traditional
transportatlon projects and ITS projects. It describes the challenges of ITS programs
with the use of illustrations from the Atlanta experience. The Atlanta experience also
: prov1des examples of how these challenges may be addressed. On the bas1s of
experience in Atlanta, a set of overall ”lessons 1earned” is developed

Each of the d1scuss1ons is followed by a set of summary pomts that are the lessons
learned. The summary points are numbered sequentially throughout this section for
ease of reference. On the basis of commonalties found in the summary points, and on
the results of focus groups held with the Atlanta region ATMS partners, ARC, and
‘Headquarters FHWA and FTA staff, the lessons learned are synthesized into a few basic
areas that support the recommendatlons presented in Sectron 5.

- The Atlanta region’ s transportatlon agencres faced and met a huge challenge m o
deploying a mul’a-agency multimodal and h1ghly advanced ITS'program in a short time
penod—-whlle bearmg he ac d1t10nal burden of prepanng for the'.Olymprc and

eXpenences 1nh1nd31ght th

" because they have identified pot

accomphshment They were hlgh
technological, and interagen

“unparalleled in the United States.
~ shared through 1mplement1ng these

mmendatlons

4.1 INTRODUCTION AND DEFINITIONS

Complex ].TS programs, such as the one undertaken in the Atlanta region, requlre .
transportation agencies to expand their. capabrhtres and modify their standard approach
to projects. The N, AVIGATOR program was the Atlanta region’s introduction to a
multimodal, integrated ITS. The NAVIGATOR expenence illustrates the challenges
faced by transportation agencies- that are 1ncreas1ng their range of transportahon

o serv1ces to mclude ITS

~ For this report two typesof traditional transportation projects are deﬁned:

9 Infrastructure Pro;ects Such : as roads, br1dges, rail lines, and rall statlons

' Systems Proj ects: Such as traffic signal systems, traffic surve1llance systems, -
1nc1dent management systems, mamtenance management systems, fare collection

fE
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systems, radio dispatch systems, and automated vehicle identification systems. =
In addition, two types of transportation agencies are defined for thisreport: S

* Road Agency: ‘Anagency resporisible for the provision, operation, and "’
maintenance of highways, roads, and bridges; also includes State and local
-departments of transportation, and public works departments responsible for
roads and traffic. . e e ST R L

* Transit Agency: Anagency responsible for the provision, operation, and
maintenance of bus or rail transit"serVice. SRR

It is typical for transit agencies to have more experience with systems projects than
road agencies, and for road agencies to have somewhat more experience with
infrastructure projects than transit agencies. This is a generality, and appliesto - .
traditional transportation agency roles. Being a generality, there are certainly
exceptions. Road agencies are responsible for the design, construction, operation, and -
maintenance of roads. Thus, their organizations emphasize these infrastructure-based
functions. Bus transit agencies are responsible for the procurement, operation,and
maintenance of buses. To operate buses, the bus operator must be communicated with
and fares must be collected. These are essentially people-to-people transactions that use

systems to perform and monitor them. Thus, transit bus agencies emphasize systems, )
Some transit agencies, such as MARTA, are also responsible for the design, .
construction, operations, and maintenance of rail transit. Rail transit agencies are.
responsible for both infrastructure (tracks and stations) and systems (train control
systems, fare collection systemns) projects, and thus have experience in each type of
work, whether contracted out or performed in-house. = 7 o

This report outlines the traditional transportation programkd‘eveloph{e’f}t,"a;nd o
deployment process in a step-by-step fashion. The steps developed are general, - B
standard steps taken for traditional transportation projects. Four basic steps canbe
identified that are followed for traditional road or transit infrastructure (capital) NN
projects: oo 3 R
* Initial Planning: All activities that culminate in application for funding including
early interagency coordination, regional planning activities, and early concept
development , o

e Procurement: All activities related to obtaining assistarice to design a project

* Design: All activities related to creating the final project design . .

) COnstruction: All activities related to implementing the project design on the
basis of the plans and specifications ‘ . ’
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The steps are based on major pro]ect mllestones, and may not ahgn completely with
actual processes at specrﬁc agencies. The general steps are used to structure the
drscussmn of the s1m11ar1t1es and d1fferences between tradmonal ro]ects

411 Defmltlons e

Some deﬁmtlons are needed to standardlze the termmology used in 't

' 'Freld De ices: : Those components of s that are found the roadsrde env1r 'nment
1nclud1ng tr 'controllers, veh1c1e detectlon devrces, cameras,

commun1cat10n° trunks PR

~ Control System The hardware / software system housed in the TMC, TCC or TIC
~ that electromcally addresses and controls the ATMS field devrces, processes ATMS
1nformatlon, and controls ATMS commumcatron capab111 tres i c

System Implemert ]
enable a control sys em

‘ :The process of 1ntegrat1ng hardwa e and software to S

| Atlanta ATMS: The regional multir odal transport‘ tiont
program, led by GDOT, includir C,and
TMC, the field dev1ces, an c «
MARTA ‘96 (beyond the TIC and/connectron to the ATMS), ]
and the Atlanta TIS. Y

ITS MARTA “96: The collectron of]
and the PIDs. Does not 1ncfude the AT]
/Atlanta ATMS '

; 4. 2 FIRST STEPS IN THE PROCESS—INITIAL PLANNING

In1t1a1 plannmg mcludes early program deﬁmtron, andf 1f needed early mteragency |
. coordination. For each of these two elements, there are similarities and dlfferences V
between traditional transportation pro;ects and ITS projects.
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4.2.1 Early Program Definition

At the,,;g?rliest stages of program definition, projects to address transportation needs
are defined in broad terms. For example, a new road corridor may be identified to
respond to traffic congestion, but the alignment, number of lanes, the project impacts on
the natural, and built environment, and the details of any needed interagency
agreements are not understood in detajl. Similarly, a transit agency could identify a
need to upgrade its fare collection system to improve customer satisfaction, and reduce
money handling. The details of the fare collection system, such as whether it would use
combination cash/token fareboxes or “Smartcards,” would not yet be identified.
However, adequate information, and an estimated project cost are assigned to begin
considering the project in the agency’s, and the region’s transportation improvement
program (TIP). . . , =

The early program description for an ITS program is even more general. ITS
program descriptions are more often functional than physical. For example, ATMS
programs can be defined as “systems to provide traffic surveillance, incident y
management, and traffic control” in a given region—a functional description. This
contrasts with an early program description for a road, which would not be defined as
“a system to move cars” from one place to another, but would be described as a road

connecting one point with another—a physical description. Thus, the contrast between

traditional transportation and ITS programs is already distinct at this early stage.
Traditional transportation programs are usually described in physical terms and ITS

programs are described in functional terms.

The fact that early descriptions of ITS programs are more often functional than
physical illustrates that ITS programs can be more difficult to identify in terms of the
physical components than traditional programs. This results in increased difficulty in -
establishing cost and schedule estimates for many ITS programs. To develop cost
estimates for ITS programs, more information is needed than is usually available at the
early program stage. Communications systems must be identified as hard-wire, -

wireless, owned, leased, or a combination of these. Detection technology must be
identified among a variety of options (loops, video systems, microwaves, etc.). These
choices have major cost implications and cannot be determined without more
information than is usually available at the pre-funding stage. Nor can these types of
ITS components be readily estimated on a per-mile or other standard basis.

~ Because ITS programs are more difficult to define than traditional transportation
programs, more effort is needed to identify, and define ITS programs in the early
stages. If this work is not done, ITS programs risk being defined on the basis of
available funding. The problem of designing Pprograms to fit budgets is not unique to
ITS. However, unless more effort is invested early in the process, ITS programs are at
higher risk of being inadequately funded than traditional transportation programs.
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4211 TheNAVIGATOREfo ence with

somet1me in the followmg 20-yearzper_ ,_d'. l The Olymp1c Games produced an’ 1mmed1ate
here was. 11ttle:t1mefbetween the Se "tember 1990

poss1ble to prepare'a complete pre minary defi ition ¢ i
the: system costs. Therefore, the pro : vam was funded w1th l1t‘ le def]n'tl : behmd it. -
This process may 1 notbe typrcal of many other ITS pro]ects, as the'A ’Was .
defined ina constramed time ¢ erlo d:, ptior in the pr e
* more typical was the City of At affic signal system rep ¢

City of Atlanta had perforrned a study to defme and estlmate the cost o he C1ty s
: upgraded trafflc 51gnal system o S

Usmg the very 11m1ted mformatro va1lable, a cost estlmat  was prepared for the
Atlanta ATMS request for ISTEA fundmg as a demonstration project. At that time- (1n '
early 1991), the system was env1s1oned asa GDGT/ City of Atlanta coordinated trafflc '
s1gna1 system The estlmate was prlmanly based on the mored iled cost e estimate -

: ‘ lanta trafflc al and control system up" : k‘ade, and

systems so i )
FHWA sponsored a 2-day workshop v
Georgla Tech Research Institute’s. Transportanon and Research ‘Educatlon Center, and .
attended by national ATMS experts from FHWA, other State DOTs, State, and local

transportation g off1c1als from throughout Georgia, and nat1onal ATMS technology
leaders. The purpose of the worksh b was to propose dem n
would showcase the latest ina transportatlon techn‘, ogres,
Atlanta region’s transp' t: ‘t10n needs. Thisw ) as i
the first ITS program scope hat mcluded a multrmodal mul
mtegrated ATMS cong ;would be the first time such an
implemented in ‘the’ States. In addition, several new, u
proposed such as an automated vehicle 1dent1f1cat10n (AVI) system

GDOT, the Clty of;A‘ lan :
multragency strategy was w ell surted to the Atlanta
mteragency coope “t10n_ coordln A 'fOn on in operal
of ATMS technology The tour mclude ;V1S1ts "t ) the §

75




AGENCY - | 0 E ,ITS:,Contx"bl‘*Centers_ Visited " -
WSDOT I-5 Traffic Systems Management Center (Seattle)
R : '| 190 Tunnel Control Center (Mercer Island) . .+ -
.| CALTRANS - - | District 7 Traffic Operations Center (Los Angeles)
Gl | District 11 Traffic Operations Center (San Diego) = - =
‘| City of Ahaheim* | Traffic Control System Center S
City of Los Angeles | Automated 'I‘rafficS‘tirveijlénce and Control (ATSAC) Center

The group returned with an improved understanding of the workings of control
centers, and ATMS technologies, particularly those in use for traffic surveillance,
incident management, and response, CMSs (variable), traffic signal control, and ramp
metering. They also found that the scale of inter‘_ag;ency'operationa_l coordination '
envisioned for Atlanta was much greater than the level in place anywhere in the United
States at the time. The host agencies were supportive of the regional ATMS concept.
However, since no previous ATMS had been,deVeloped based on that concept, none of
the host agencies were able to provide an example of a framework to use to pursue such

a project.

The main result of the trip was an improved ability to define the technologies, and
functions planned for the regional ATMS. The program REP, released in July 1992, was
modified to reflect this new knowledge. The ISTEA line item funding including the
local match was $72 million. GDOT felt confident that this funding level would be
adequate to provide the functionality it had requested in the RFP, but did not have the
information needed to confirm it. Such information would require preliminary studies,
and coordination with the ATMS partner agencies before the final cost estimate could
be developed. S o | | |

With only 4 years remaining before the 1996 Olympic Games, GDOT had to proceed.
without total cost confirmation. It was GDOT's intent to refine the scope of work, and
cost estimate after more work was completed. In April 1994 the total cost of the
regional ATMS program (all ATMS elements, including the TMC, the ATMS Control,
the six TCCs, the field devices, and communications trunk, the individual traffic signal

‘upgrades, arterial CMSs, cameras, etc.) was increased to approximately $150 million—
more than twice the original estimate. o o S

One of the challenges faced in the Atlanta region, and 1nd§ed throughout the United
States, was that of quantifying the potential benefits of ITS, Even though there was

anecdotal evidence available in 1991 (at the time the concept was being developed),
little quantitative data had been collected from the few ITS deployments in the United
States that could be used to allow transportation. engineers, and planners to apply . . -
specific ITS solutions to specific problems. Tools existed at the time to estimate benefits
from improving traffic signal timing, and coordination and from ramp metering. But
tools were not available to quantitatively estimate benefits from incident management,
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and other IS pro]ects Th1s made it more
dlfﬁcult to gam program support at al evels, and also made rt dlfﬁcult for ARC to

traveler mformatlon, bus: AVL and'A 1 C;‘

_ ts data, and continues to do
SO. *Most elements of the NAVIGATOR reglonal ATMS and th IARTA 96 s

program were subject to evaluations. Although useful benefits information was gained

from these ev aluahons, the lack of a set of basellne data (”before” data), and the fact

, onal beneﬁts
nc1es agree that

may. md1cate that some IT tsare difficult to quantify Tt al nderscor_es the
usefulness of touring other ITS de ts; so that agencies , éarn”firs;ftlfandwhkh
systems prov1de beneﬁts for Whlch agenc1es and 51tuat10ns [ R

The MARTA and GDOT ITS programs orlglnated in different ways at different
tlmes As noted in Sect10n 3 FTA and MARTA agreed to the conce ot of showcasmg

process, and ass:stlngam developlng he ITS concepts that suf ; /mf‘orr‘natlon
AS, whn:h'was a larger, mor

scope of work that would be pubhshed in the RFP to potentlal Y em contractors
MARTA met and/or commumcated with representatrves from five peer transit agencies
that had mstalled or were 1n the rocess :of mstallmg, APTS components as part of the1r

. Mass Transit Adm;nis&aﬁon—BaIMOre, Maryland |
e Ann Arbor Transportatlon Authonty, Mlchlgan
o METRO Transit, Seattle: -~ =~
Fler “Metropohtan Trans1t

;mm1ssron, aneapolls
s Houston Metro, Houston '

S Meetmgs were held with repres sentatives from these agenc1es ‘rev1ew the system
‘conicept planned for the ITS MAF 6 program. In addrtwn«to reeting, and '
communicating with representatives of the five listed transit agencies, MARTA
contacted by telephone all transit agencies known to be involved in ITS planmng, and
deployment The initial review resulted in major changes to MARTA’s system concept
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on the basis of the lessons learned from the experience of these transit agenciesin .~
implementing their own ITS projects. Two of these agencies continuéd to advise
MARTA throughout the procurement process with. comments for the continued -
refinement of the RFP, and technical assistance during the proposal evaluation period.
In addition, MARTA brought these consulting transit agencies together with various
staff from departments:in MARTA for.comments, and advice on the final selectionof -

-MARTA also consulted with the Regional Transit District in Denver to gain insight -
into its recent experience with AVL deployment. Denver installed the same system .. - -
from the same contractor as was ultimately selected for MARTA—their comments were
particularly helpful. GDOT also-assisted MARTA in its program. GDOT had, already
learned many useful lessons regarding ITS deployments by the time MARTA's program
was under way. Since the MARTA system would be linked to the regional ATMS so the
kiosk, and TIS servers could extract transit information, and process it for use in the
kiosk, and TIS projects, GDOT's assistance in scoping was essential to the program
success. . B U T SO A TN A S S ST

Since the systems MARTA was procuring had already been installed elsewhere, -
there was good cost information available. ' MARTA was able t6 perform the necessary
level of program definition to adequately scopé, and cost the APTS components before |
the funding request was submitted. It should also be noted that the ITS MARTA ‘96
program was less complex than the Atlanta ATMS. MARTA’s funds were secured from
internal FTA sources (supported by FHWA funds transferred to FTA). Unlike GDOT, -
timing did not inordinately constrain MARTA's early program definition process.
GDOT was constrained by the timing of the 1991 ISTEA, requiring an early program
definition to secure funding withinmonths. . ©~ .~ o T T o

4212 Sul\nma:y ‘of.Early.‘ ‘Prdgrai’n' Definition =

{1+ ITS program operation and technology selection need to be investigated and
outlined to develop robust early program scope, and cost estimates. Doing so
requires considerable up-front effort—more than is typical for-traditional
transportation projects at the samestage. .+ oL

2. There is not enough cost or benefit information available to assist-agencies in
matching ITS programs with needs, with gaining support, and to help the MPOs.

integrate ITS into the transportation planning process. | N
3. Incorporating the experience and knowledge gained from other ITS
- Implementations improves early program definition. Scanning tours are one ,
method to learn from other agencies and can help in understanding ITS benefits. |
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422 Barly Interagency Coordination e

1dent1fy pro]ects \t ,,
pro]ects to meet th

 required to agree to anyth g
tools in deveIepmg agr,

transportatwn needs ona re gional b
meet needs that cross border S

,porhon of its. s1gna1 y m, In ‘
v unplementatxon of the agreemen :

ATMS concept used 1n
continuous basis to maximiz
concept responds to the fact tha JOrtation ne
boundaries. It requn:es transportatlo, n operatin

places a reduced emphasis on operatlons v\nthm )unsdlct:ona ahd fhodal boundanes,




and a greater emphasis on multimodal operations throughout the region. Under this
model, interagency coordination does not end when an operational agreement is
reached, because integrated ATMS operations require on-going interactions. For.
example, a regional, integrated ATMS can include incident response plans that employ
signal timing changes, and traveler information to divert traffic from the incident queue
to other corridors in multiple jurisdictions. This capability would require real-time.
information sharing including traffic flows throughout the region, locations of incidents
throughout the region, and information about special events that might affecta
diversion plan. The final decision on a diversion plan would not likely be a unilateral -

one, but would be collaborative, inyolving all affected agencies.

 These are new concepts, and new ways for agencies to work together that require. .
not only. the support of the traffic engineers, but political support as well. As with any
other major process changes in transportation, it cannot be expected that this type of
radical change can be effected in a short time period, An analogy is the shift to -
regional-based planning, which began with the 1991 ISTEA.., Throughout the United
States, there are examples of regions that have adopted the concepts of regional -
planning, and others that, for various reasons, are unable to produce transportation

plans that are b\aks_‘ed',onilfﬂegional‘ goals. .

‘The regional ATMS concept was brought to the counties by an enthusiastic GDOT
that understood the potential system benefits if the agencies.operated interactively.
GDOT was eager to share these benefits with the regional DOTs.. The operating, . -, .

concepts included: ..

- ‘e : Integrated Ramp Metering and Traffic Signal Control: A planto tie together -
the operations of ramp meters with adjacent traffic signals to optimize overall
interchange operations. Ramp metering operations began within the City of

.. Atlanta in 1997. Integration with the 170/2070 based traffic signal system will be
- implemented in the future. . .. .. . . e e ey
* Incident Data Sharing: The ability to post.incidents, construction closures, and -
 special event information on a:shared database. Each agency connected to the -
regional: ATMS can access the infoermation and use it to make decisions regarding
_ trafficoperations in its jurisdiction. (This funiction has been implemented:).
* Semi-Automated Traffic Diversion Plans: The ATMS has the capability to
recommend, and for ATMS operators to implement, pre-programmed traffic
+ diversion plans in response to incidents. The diversion plans could include
- multiple agencies’ facilities. ‘If an'incident occurs, it is possible to post messages
- oft CMSs and to broadcast messages via the’HAR directing drivers to alternate
routes. Signal timing plans could be automatically implemented supporting the
-+ diversion route. The plans could divert traffic from atterial routes to freeways or
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i message s1g:_
plans have been :

addltion, 31nce the ] _C’was to hesta fed aronnd the clock GDOT thought rt
would be helpful to provide t
i ithus reducing , their off-

g Capablhty )

o: Shared Camera Images‘ As: descrlbed in Sechon 2 each of the agenc1es ‘
connected to the regional ATMS can access images from any other agency’s

~ cameras. They can als perate the pan/ tllt/ zoom controls ‘01 CCTV cameras.
The . agency that ¢ ¢ 1

,tak_e control of t
_",1m ' lemented)

; pr1nc1p1e, but“
functlons,pa, 0S¢ llew another ag :

traffic signals, and that m; ht di from hlghways to arterlals Wrthm the1r -
]urlsdlcuons They Wanted clear assurances of fundmg support for construchon They

to. 170 controllers,’ the addltlonalxbeneﬁts ,jthat can be e)tplmted due to the
change The controller issue is descrlbed in more detall later in this sectlon
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Due to timing issues related to funding, the project concept was developed quickly.
Unfortunately, time did not perm1t GDOT to. forge the collaboratlve relatlonshrps, and
develop the shared goals critical to the reglonal ATMS concept. The counties were
: approached after prellmmary concepts had been developed In add1t10n, they were

concerned that they had not been allowed to partlc1pate in the early decision-making
process, and that they were presented witha. de91gn developed without their input, and
that their input would not be considered in any future design decisions. Some of the
- counties felt that there Was a potential for freeway traffic tobe diverted onto county
‘roads via the use of freeway CMSs and HAR. The CMS coverage on county roads was
sparse, and some of the counties felt that they had a lesser ability to control diversions.
As a result, the counties were'concerned with the ATMS concept since’ they did not feel
that they would have the same capabrhtles as GDOT to control traffic. These issues
created barriers to cooperatron If permrtted adequate time, GDOT could have worked
to create a better regional consensus; however, since deployment, trust, and cooperation
have been demonstrated and have grown between the transportatlon agencres o

The ATMS member agencres have agreed to partlcrpate in the reglonal ATMS
operatrons This will require an on-gomg operatlons forum to meet regularly, which' _
“ will allow the agencies to work on adding to the repertmre of diversion plans, and other
ATMS operations. In addition, although the agencies have agreed to coordinated
mamtenance, detalls of the mamtenance arrangements have not yet been: developed

Belng a transit operatlons agency, rather thana roads agency, MARTA did not have
the same issues as the counties in considering the benefits of participating in the
regional ATMS. The Atlanta TIS project, which is'connected to the ATMS, would allow
MARTA to provide transit information at kiosks and on the Internet: (Real-time transit
information was not available during the Olympic Games.) The Kiosk FOT would also
allow transit information to be dispersed to the public. GDOT had considered MARTA
as a partner in the early planning, but MARTA did not have a plan to include ITS -
components in its system at the reglonal ATMS project outset. MARTA was planning
to prov1de Olymprc Games operatrons usmg 1ts exrstmg operatlons mfrastructure |

- After MARTA and FTA agreed on the elements of the ITS MARTA ‘96 program,
they felt that they could share their new information: capabilities with'the region via the
regional ATMS. With new capabilities on the horizon, including real-time bus schedule
information, GDOT, and MARTA worked ‘together to develop a proposal to connectto
the regional system. GDOT shared with MARTA the benefits of accessing regional -
incident information from all of the member agencies that could help them route
Olympic buses around incidents. MARTA also believed that the CCTV camera 1mages
available from the reg10na1 ATMSwotild be valuable. During the Olympic Games,
MARTA found the camera images to be more useful than it had' ant1c1pated asitwas
able to view buses- stopped in traffrc and to view queues of people wa1t1ng for transport "
at the Olymplc Stadium. "
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__begin eal €00 e eglonal operatrons, and ATMS:’
. j,capablll es.. Develo” the ITS concept ina collaboratlve forum. :

g

5. 'f;Contmuous 1nteragency coordmatlon from plannlng 1 ’ff“-ough operatlons, and
~maintenance is critical to the success of 1ntegrated reglonal ITS deployments

6.. ITS. programs requrre more 1nteragency coordmatlon than typlcal for tradrtlonal
transportatlon programs o ; : = et

4.3 PROCUREMENT

The procurement process mcludes both fundmg, and contractmg“for the program
Spec1f1cally, transportation fundmg mcludes funding for the tr ’n5po ation program
and fundmg for staff to manage the prog m 'and the operation. ne . Contracting for

is 3¢ 1, Stat jaand local laws and

gulded by pol1c1es
4.3. 1 Fundmg the Program

Th1s sectlon ﬂlustrate' e

of overall llfe-cycle costs than do tradltlonal “transportatron projects. ITS also requlres
procurements that recognize the specialized nature of the work: required to deploy ITS,
in contrast to traditional transportatlon projects: In recognition of the need to improve

the procurement process, in addltlon to trad1t10nal Federal a1d transportatlon

' addltlon, fundlng requlrements haye ‘vbeen modlfled to allow for the needs of ITS. For
example, local agencies may now apply for and use Natlonal nghway System (NHS) -
funds for ITS operatlons A o

For a1r-quahty non—attamment regrons, such as Atlanta, the complete reglonal o

(CMAQ), was created at that tlme to supplement other fundmg n eehamsms and to
encourage reglons to subm1t pro]ects that led to nnproved air quahty L




Both the air quality conformity.,and CMAQ funding processes were new to'the
Federal-aid process. The Environmental Protection Agency (EPA) and USDOT began
- defining conformity rules, including identification of specific types of projects that =~
. would be exempt from such rules. In addition, the EPA began developing models to
© quantify air quality benefits on a regional level for complete transportation programs,
- and on a more localized level for 1nd1v1dua1 transportatlon projects. ‘

‘ As w1th any new process, there have been several mod1f1cat1ons, and addmons to
! pol1c1es, and procedures since the programs began Such modifications reflect a -

- ._growing, and improved understanding of the transportation-air quality 11nkage, and

provide resolution of conflicting views regarding project air quality benefits. For -
example, in the early years of ISTEA, a debate began concerning the eligibility of HOV
lanes for CMAQ funding. On one side of the debate, an HOV lane was considered a
capacity expansion that was contrary to air quality goals. On the other side, HOV lanes
were seen as a key tool to encourage and increase carpool, and transit use, thus: -
reducing overall emissions. This issue was evaluated at the Federal level, and. -
guidelines for justifying the air quality benefits of HOV lanes were developed. These
guidelines included a provision that * ‘take-away” HOV projects were assumed to
comply with CAAA goals, and provided guidance for the conduct of the necessary air
quality modeling. : ~

More difficulties arise when pro]ects are proposed for Wh1ch air quality benefits are
difficult to. quantlfy such as carpool promotional programs. : It is also difficultto.
quantify the air quality benefits of some ITS projects such as incident management
programs. The NAVIGATOR program included pro]ects for which quantlfymg air .
quality benefits was d1ff1cult as described below. .. - v

4311 The NAVIGATOR CMA F’undin” Ex erience

The Atlanta Reg1onal ATMS deployment was funded using several sources: the
original project funds were programmed as a “line item” demonstration project in the
ISTEA bill. Other sources 1nc1uded CMAQ funds and Surface Transportatlon Program :
funds. P AT v : : o

The Atlanta metropolitan area is an air quality non-attainment reglon, and was in
non-attainment when the NAVIGATOR project was developed. In fact, one of the goals
of NAVIGATOR was to improve air quality. The regional planning process followed
the requirements for CMAQ funds in compliance with the CAAA. However, early -
CAAA requirements were based on less sophisticated transportation-air quality models
than later became available. Model sophistication progressed during the time. penod
encompassing the NAVIGATOR project. CMAQ funds require that quantitative air
quality benefits be shown when possible. The scope of projects for which air quality -
benefits were possible to quantify has expanded with time, and with the development
of new air quality models.
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air quallty analyses to support the 1nformat10n it had prOV1de in the
fundmg request Spec1f1cally, GDO« 'had}submltted a requestfor CMAQ

was clear that the 1nc1dent management program would result in air quallty beneﬁts it
was very difficult to use models to quantify the benefits of these spec1f1c elements The
mcrdent management pro]ects Were eventually funded’v1a re

,1ncreasmgly more toward‘ those pro]ects that focused on air ¢ quallty
congestion m1t1gat1on benefits. Smce the ATMS and 51gnal myrovements were o
pr1mar11y a congestlon‘ ovement, ‘ f

tegory questlons to get
them under way Desplte thls challenge, GDOT Was able to omplete many of the most

metropolw ,an area for fundmg under UI S Code T1t1e 23
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The regional planning process had identified freeway incident management strategles,
and the need to upgrade the City of Atlanta’s traffic signal system in its long-range -
‘planning documents well before the 1990 Olymplc Games announcement.. As'soon‘as .
specific ATMS pro;ects were identified, they were incorporated into the region’s
transportation and air quality models by ARC. These models were used to: support the '
Federal aid funding requests for not only the ATMS but for all transportatlon projects in
the region.. Thus, the ITS and trad1t10nal transportahon fundlng processes were well
.mtegrated : : . . : ST

: Although MARTA and FTA performed a fairly detalled quahtatlve needs and beneflts
analy31s of the ITS program, this analysis did not follow MARTA's transportation ‘
planning process, causing difficulties in final program definition and identification of
funding to support the investment. MARTA creates long-range and annual plans that
include all Pprojects and their fundlng sources. ITS MARTA 96, and its link to the reg1onal
ATMS were never contemplated in these processes. MARTA or1g1nally believed that it
would be able to meet Olympic Games needs using existing and conventional transit
systems. Therefore, the ITS program was proposed at a time that was outside of . .
MARTA'’s, and the region’s normal pro]ect and fundmg planning cycle. Because of this,
all funds for MARTA’s ITS program were additional to its previously budgeted funding,
and had to be special transit funds, spec1f1c to the ITS MARTA 96 program. In add1t10n,
the reglonal transportahon plan was amended to add MARTA’s ITS program '

“The project descr1pt10n evolved c over a perlod of 18 months after the FTA/ MARTA ;
meeting and was finalized in February 1995. Durmg this timé, MARTA and FTA revised
the work plan several times in an attempt to meet the needs of the. transportatlon system
and to take advantage of the opportunlty to showcase advanced technologies during the .
Olympics. In addition, FTA began the process of identifying and assembling the §
necessary funding to develop the grant that would pay for these investments in transit
technology

4313 NAVIGATOR E_' :enence Fundln aMultra en!"‘f Pro" ram o

FHWA distributed the complete regional ATMS | program ﬁmdmg through regular o
Federal-aid channels to GDOT (excluding the MARTA TIC and ITS MARTA ‘96
programs, which were funded to MARTA via FTA). The program could havebeen .
managed individually by GDOT; the City of Atlanta and the counties; but they all agreed
to have GDOT manage the overall program and funds because of their own staff resource
constraints:” As'a result, only two agencies’ funding requlrements (FHWA and GDOT)
had to be met. 'As a result, FHWA could oversee the entire program through its overs1ght
of GDOT. Last, FHWA had a single agency to work with regarding the fundlng needs”
and requirements for the. regional ATMS. Another benefit to GDOT managerrient of the
complete program and funding is that it allowed the funds to parallel the overall system
development priorities. GDOT was able to 1dent1fy and prioritize ATMS projectsona
regional basis. :
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| 7}{”;.'Many lTS components are d1ff1cu1t to mcorporate mto standard trans ”ortahon- L
| air quahty models. i t e

|8. 118 programs should be mcorporated 1nto reglonal transportatlon plans

9. If transit ITS programs are not considered as part of the 1 usua dget and.
'fundlng cycle then special FTA grant agreements may be requlre that can
introduce other funding condltlons and fundmg schedule issues.

10 The current Federal-aid (roads) fundmg processes and Fed]"' -local (tran51t)
’ fundmg relat1onsh1p Work for ITS. ;

11. Coordmatmg the mana 2 ment of a multlagency reglon T
' s1mp11f1ed ifa smgle agency is selected by the ATMS partners t

432 Fundmg Staff Needs for the Program

Staff needs at transportatlon agenc1es are based on the funds allocated to: planmng, o
_design, construction, operations, and maintenance: In addif performing this work
in-house, a portion of staff time may | be allocated to ; managmg nsultant work for these'
'same functions. Road agencies have a long history of managing consultants, and since -
they are also capable of performing the same road-related work as the consultants they 8
understand the project tei hnical, management and decision nee 5. ‘ 1onally, 1f a
major construction program is: planned [program management services are
out. However, it is typ1cal for the agency to reallocate 1ts own staff to- manage large
"programs v

Trans1t agenc1es typ1cally focus on the planmng, operatlon, and mamtenance of thelr )
bus and rail systems. It is common for: staff to have expertlse e design; ar R
construction of transit systems or rail tra
assistance is usually procured to act as agency staff to help manag,‘ othe t
service contracts to des1gn and construct in {-astructure, or to procf ure systems

ITS programs requ1re spec1al expertlse not usually found at tradltlonal
transportation agencies. Outside contractors are usually hired to plan, de51gn, and
implement ITS pro;ects More and more often today, operatlon, and mamtenance of
ATMS systems is being contractedout to private concerns. In addmon, Ils
needed to manage outside consultants who perform work outside of the
transportation staff’s expertise are different from the skills needed to ‘manage
consultants performing work in which the transportahon staff is expert. In other
words, the skills needed for a road: engineer to manage a. road design project are
different from those needed for the'same engineer to manage the design of an ATMS—
~ because the typical road engmeer does not have expertise in ATMS design.
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Fundlng new staff positions is difficult for most public agencies. At transportation
agencies, it requires political support from the hlghest levels. Cities and counties must
-getbudget.approval directly-from their elected officials. DOTs must work with their -
State législatures: Transit agencies, which typically have a mix of local, reg1ona1 State,
- -and Federal fundlng sources, may have to ]ustlfy their needs at all of these levels

GDOT entered 1nto the ATMS program in 1991 W1th feW add1tlona1 staff even
though it was clear that there would be much additional work from the Olympic Games
alone. Early on 12 staff positions were converted from the Traffic Operations Office to
+the TTS office. Many of these staff continued to meet their original roles in Traffic
Operations and added their ITS roles to their work. In addition, the time constramt on
the project imposed by the Olympic Games increased. the need for staff time to manage
the NAVIGATOR program, and consultant work. Existing staff were spread very thm v
in order to maintain their or1g1nal job commitments, to manage the ATMS project, to -
coordinate with other agencies involved in the program, and to assist with Olympic
planning. In addition, the ATMS concept was new to the Atlanta region, and none of
the GDOT staff had ever been involved in ATMS plannmg, system implementation;, -
ATMS hardware, and software development, managing ATMS consultants, or ,' ‘
operatmg, and maintaining an ATMS. Withina few years, 12 positions including ATMS'
engineers, computer software and hardware specialists, and electronics spec1ahsts were
approved by the legislature:and added exclusively to the ITS office. Later, GDOT
reallocated some 70 additional positions from within GDOT to staff and operate the R
ATMS. All-of these positions are State funded. S

Technical assistance was provided by the FHWA Georgia Division office. However,
this assistance was.provided in a new way.  In the past-on road construction projects,
the FHWA Georgia. Division staff reviewed technical and construction documents only
after they were completed. For the NAVIGATOR: program, FHWA Georgla Division -~
staff worked:side-by-side with GDOT staff ona daily basis in the process of developlng
program requirements and technical documents. When final documents were provided:
to FHWA for approval, the FHWA staff were able to perform the review much more .
quickly and with a better understandmg than if they had not part1c1pated in the dally
process. TR THE R v He B S AR o

This approach was well suited.to-the complexity and time constraints of the -
NAVIGATOR program.: It promoted improved relatiohships between GDOT" and‘the
FHWA Georgia Division staff and reduced FHWA review time, helping to meet the -
tight schedule. This approach-was.so successful that the FHWA Georgia Division ofﬁce :
plans to continue to pursue this type of partnership working relationship with local
agencies in all future Full Overs1ght pro]ects—ITS and others—meetmg on a frequent e
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‘basis to redrice the time 1nvolved in the review process and malntam strong
;relatronshlps Wlth local agenc1es S =k

o In addmon to FHWA staff, an 1ndependent consultant was hlred by FHWA to assist
~ with program development and review. The consultant was brought in to review
Jpro]ect technical documents, and occasionally to participate in meetings when technical
- aspects of the program were discussed. Both GDOT and FHWA found the mdependent
fconsultant s adv1ce to be very valuable s T o

4 3. 2. 2 | ITS MARTA ’96 Ex erience ‘Fundm o Staff Posmons for thekProk ram‘ e

- Like GDOT MARTA staff had no dlrect expenence managmg I’I‘S consultants or ITS
projects. MARTA typlcally budgets a fixed percentage of its project costs for outside
management suppbrt and continued this practice for the lmplementatmn of the ITS
MARTA ‘96 project. MARTA awarded a consulting contract to provide ¢ overall project

‘management and quality control for the ITS ; program, mcludmg grant adm1mstrat10n, -
engineering and design review, and project management The services were exp11c1t1y
called outina lme ltem in the grant agreement i »- :

The consultant was respon51ble for overall pro]ect management of the contractors
that were de51gn1ng and bulIdmg the ITS MARTA ‘96 pro;ect MA ] -A‘has a long

the recent‘ly 1nsta11ed tram control system Y fseveral extensmns ) the rail network
The consultant also prov1ded quahty control services by perfo ming on-site field -
inspections of contractors as they installed components of the I'I‘Ssystem suchas
electrical lines, cabhng, and conduit for the fiber optic cable. In this role, the consultant
was:able to.id and more eas11y correct potentlal problems in: the f1eld before
installations were é"ahzed S | |

" 12 Tradmonal local transportatlon agenc1es may have httle ITS techmcal and
program management skills and experience necessary for successful
deployments They may rely on outside support from peer. organlzatlonsl e




13. The traditional Federal-local and transrt program over51ght and review .-,
relationship can be adapted to complex ITS deployment programs. Daily
- interaction can result in 1mproved coordination technical support and reduced
review time.

“14. Many road agenc1es do not bring on outside program management assmtance, ,
- and may overlook the funding needs for suchassistance.. : :

15 Many traditional transportation agencies experience dlfﬁcultles in creatlng and
funding new positions needed to manage an ITS program, and rely on existing
staff or outside assistance. : o o

4.3.3 Funding Staff kN eeds to Operate,and Maintain the ATMS

Federal support for funding transit agency staff d1ffers from that for road

transportation agency staff. The differences relate to the history of transit, roads, and tor

the different nature of each type of operation.

Since the beginning of the Federal-aid program for highway construction, it has -
been the local agency’s responsibility to operate and maintain roads, bridges, and
associated roadway elements constructed using Federal funds. Local road agencies
have been able to operate and maintain their facilities relatively independent of Federal -
1nvolvement Federal assistance is available for maintenance that involves
reconstruction, including bridge reconstruction, or major resurfacing. These types of
projects conform to the overall concept of the intermittent involvement of the Federal
Government in local agency needs. S

In the»earhestITS p’rograms, the Federal funding role was consistent with its role in -

road projects. Federal moneys were provided for constructing ITS, and ITS -
components, maintenance, and operations were left to the local agencies. However,
experience has shown that the cost to operate and maintain ITS systems is a larger
proportion of overall life-cycle cost than for more traditional road or bridge projects.
An ATMS must be directly overseen on a daily basis for it to perform at peak’ efficiency..
Roads and bridges do not requlre daily, mmute-by-mmute, mon1tor1ng or attentlon

. The Federal role has changed, and will continue to change, as 1t relates to funding
operations and maintenance of ITS, and other programs. Surface Transportation -
'Program funds may be used for operations needs. States can avail Federal funds for
operations and maintenance by budgeting for these early in the process. In addition,
ISTEA (as amended by National Highway System legislation) has allowed Federal
funds to be used to support staff positions to maintain and operate ITS hardware, and
software. :
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- Attransit agencies, Federal fundshave long been provrded to support both the -

_ capital budget, an e operatlng budget, mcludmg staff positions. The Federal share -
 of transit operating budgets has begun to lessen in recent years. However, if staff are
- required to install or maintain ITS systems, the request for budgetary approval can
mclude Federal fundmg support et o Sl ~

: The NAVIGATOR pro]ect fundrng focus was clearly on the mstallatron of the ATMS.
~ The necessary funding for operatlons and maintenance was left to the participating -
agencies. Most of the agencies faced serious difficulties getting the needed addltronal
support to operate the1r systems The Crty of Atlanta and GEOT both entefed the

ents were ( k\gned GDQT was able _' .

stem vv—en though op ,atlons agre_.;
t 'the pr,ogram* h'ch was later

aff posmons early i

without the supportu U fv the top ¢ KDOT management The C1ty of Atlanta: ackled a tough
pol1t1cal battle in creating its ATMS staff positions. The City faced a variety of other |
issues that, initially, had a ‘higher priority in the eyes. of the Mayor and Council.

~ Eventually (just after the close of the Olympic Games), two new. posmons were created
and funded to operate andhelp mamtam the Crty s trafflc srgnal control and A VS

At least three of the five counties are relying on exlstlng staff to operate and help |
‘maintain their ATMS systems. Some of the count1 did not they needed extra
staff. Others, such as Clayton County, have realigne staff" luties to allow adequate

_ time for their ATMS needs. MARTA had th ught that its current staff would be able to
‘handle the needs of the ITS MARTA ‘96 p program However, it found that, even though -
the staff was highly proficient in radio and other systems operation and maintenance,

- they needed to add to these skills to meet the special needs of the. APTS components

suchas AVL and: APC. There wrll bea need to train staff in these areason an on-gomg

 basis. All of the ATMS partner agenc1es agree thatthe ore trme”avallable to devote to
~ATMS operatirorjrs,,;the ' ] 3
-j,fibe,heve that th '

the future o | |
 During the sam j,ﬁrntervreWs,,_i ) gency staff all noted that it was drfﬁcult to fmd
personnel with the appropriate quahflcatrons to staff the ATMS system. They also
noted that, even if they were able to find qualified personnel, they were unable to
provide salaries that equaled those available in prlvate mdustry The agencies
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recognized‘ that it was most difficult to attract and retain capable systems and "software
engineers. Many agencies planned to- rely on contract services to meet the1r needs, 1f
unable to retain the proper staff o ' SR AR

\

The ATMS partnershlp has agreed to pool resources to maintain the common -
elements of the ATMS. They have yet to clearly define how they will fund and manage
system maintenance.: Concepts they are pursuing include creat1ng escrow accounts to
pool funds and to collectively purchase materials. Some of the difficulties'of creating a
system such as this relate to the need for agencies to commit to a long-range funding
stream to.ensure part1c1pat10n Many transportatron agenc1es find it drfflcult to make
such commltments , Ly ~ , : \ o

Some of the difficulties in funding staff for operations and maintenance arose '
because these needs were not clearly understood and costs were not assigned to them
until late in the NAVIGATOR program development. One of the consultant’s tasks was
to develop operations, maintenance guidelines, and budgets. For someé agencies, since -
the details of the needs were not known until late in the ITS development process, the
process of br1ng1ng on staff to meet those needs was not begun unt11 that t1me '

4.3.3. 2 Summary of Fundmg Operatlons and Malntenance Staff

52y

16. The proportion of life-cycle costs, mcludmg cost to deploy devoted to, operatlons
- and maintenance, are higher for ITS than for traditional transportation projects.
- Thus, operations and maintenance funding i is even more important to ITS than to
- traditional transportatlon pro]ects '

17. Even if adequate staff are avaﬂable to support ITS operatlons and mamtenance, :
‘they may require initial, and on-going training in specialized ITS skills. This .
initial trammg could consume: considerable resources and could take longer than
~expected. - ‘ :

18. Difficulties recru1t1ng, paymg competltlve salarles, and reta1n1ng staff have led
‘agencies to use outside: operatlons and maintenance service prowders

19. Agency staffing policies are often not flexible enough to allow agencies to readlly
create the specialized staff positions required for ITS operatrons and -
~ maintenance. The process often requires p011t1ca1 and top management support

20. A reg1onally 1ntegrated ATMS may 1 beneﬁt from regronally coordmated s
; operatlons and maintenance. However, the long-range fundmg commltments N
necessary to create a coordinated funding pool are difficult to obtain.

21. An earlier understandmg of the staff needs for operations and maintenance may
~ have helped agenc1es create and fund staff posmons (if needed)
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nsultantleontractOrs ci e

Transportatlon agencres have several types of proc : remen ‘processes avallable to
them. The process used depends on what is being pro ured At the local agenc1es, '
typ1ca1 categones for procurement 1nc1ude s P

. Professronal Services: Services that requlre professiona licenses in the State
© . including many. types of engineers, architects, ITS consultan urveyors

al hcenses -

e ;Non-Professroff‘al Servrce Servrce’ "that do not reqw ire p fe‘u

each procurement category The procurement
onal: transportation. procurements——erther _
1nfrastructure or systems na tr 1tronal mfrastructure pro]ect professmnal service
'agreements are used to retain professmnal englneers to create constructlon b1d

: except10n of forCe accounts

Most tradrtlonal transrt systems, such asradio systems or fare collectlon systems,
cons1st of off-the-sHelf hardware and software. The installation of these types of
- traditional systems is fairly standard, modified to fit the: partlcular needs and conditions
found. These systems are usually procured using non-professmnal service or goods '
contracts, dependmg on the need for ta1lor1ng the system to the condltlons

Ifa road agency needs to mstall a complex radro or traffrc control room, it is
typically procured using the same processes as are used for infrastructure. A
_professional services contract is used for design, and. detarled plans, spec1f1cat10ns, and
- estimates are developed ‘The construction contract is procured as any other :
| mfrastructure constructlon contract would be. ey

, Transportatlon agenc1es that have procured ITS services have; attempted to f1t the o

,procurement needs of ITS into the structure for traditional t ‘anspo ion infrastructure
and systems procurements with mixed success. ‘The success has depended on the
ability to describe the work from botha des1gn and a construction standpoint. Agencies
~ have been most successful usin traditional procurement methods for the design and
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construction of ITS field devices, and the procurement of systems where the ma]orlty of
components are off the shelf. Field device and traditional infrastructure PS&Es are
similar: The plans can readily show the location and installation details for both types
of work. The discussion of field dev1ce and system procurement is found in the sectlon
on De51gn in this report. : : : : :

ITS systems that consist primarily of off-the shelf components, such'as.
interconnected traffic. s1gnal control systems and AVL radio systems, have also been
successfully procured using procurement rules developed for traditional transportatlon
systems. Again, it is possible to adequately describe these types of systems because
performance and material specifications are available for them :

Control systems are created to perform spec1a11zed mtegrated funct10ns Each k
transportatlon agency has different ; requirements and each control system is umque '
Specialized software and hardware configurations are developed for each : system.

These types of systems are not off the shelf, and performance and material "
specifications are not-available for them. Using procurement methods designed for
typical transportation systems has been shown to create difficulties. Even though
system funictions can be defined, the hardware and software options-to perform these
functions are very difficult to describe: There are many options; technology is currently
advancing at a fast rate, and new options continually becomie available. It is in the -
transportation agency’s interest to install the most current technology, because funds to
upgrade or replace systems are difficult to obtain. This providesincentive for "= "
transportation agencies to defer final decisions on control system: technology aslongas -
possible, extending into the system implementation period.: Thus; not only are coritrol
systems for ATMS difficult to specify, but also the specifications can become obsolete
during the implementation period. New contracting methods have been developed
more recently by the FHWA to address many of these issues:(e.g:; ‘design/build and
system manager procurement methods). GDOT used the system maﬁager method
under a profess1onal services contract. - SR ST s Ty

The follow1ng sections descrlbe the NAVIGATOR experience with consultant
selection and contracting. The issues related to developlng field device, ITS systems
and control systems spec1f1catlons are’ dlscussed in the Des1gn sectlon that follows

4341 The NAVIGATOR Ex enence Procunn ‘ Consultants/Contractors SR ;

GDOT chose to procure services to de51gn and 1mplement the’ Atlanta ATMS using
the procedures developed for professional services. Under these procurement methods,
GDOT could (and:did) pursue a two-step procedure, advertising first for qualifications,
identifying qualified firms and then’ requesting proposals from the pre-qualified firms;
- or they could advertise for qualifications and proposals in' one step. GDOT chose the -
two-step process. The advantageof pre-quallfylng firms is that it reduces the workload
during consultant selection by reducing the number of eligible consulting firms.
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Reviewing proposals is.a much more tlme-consummg process than reviewing :
qualifications packages. In addition, GDOT was scheduled to tour several West Coast
ATMSs, and it Wanted to defer completlon of the RFP until after the tour.

The consultant pre-quallflcatron process began w1th a request forquahﬁcatrons
(RFQ) advertlsement placed by GDO : 92.

, ‘annou‘ncement of the quallfred ’frrm uand RFPi 1ssuance ; tlme was spent by
GDOT in refining the scope of services, based on mformatlon 1t gathered in the
February tour of West Coast ATMSs R i

negotratrons began. GDOT and TRW s1gned thelr contract on ]anuary 25 1993 Much £e
of the negotiation focused on structuring an agreement that was flexible enough to
allow the process to drscover' h th les : ould b 'wh1le rigid enough to conform

trad1t10na1 road and brrdg,
that can. be clearly scoped and.

'pro]ect f

modified to. me e nee e i .
to define in detail the complete scope of Work and procurement of
system deve]opment fol

The. Contractlng group at GDOT requlred a scope of workthat it deemed complete

ade etail to contrac i ntract: group ad not adopted

more ﬂex1b1e contract mstruments, such as Task Ord“r.;agr sements, which havebeen .

used at several DOTSs for projects of the nature of the Atlanta ATMS Task Order

agreements allow a spec1f1c outcome,and ‘budget to be specified. Tasks are developed:
‘ acl re understandmgof overall needs is gained.

MS > the Concep ~ ‘ sk Orders for

the spec1f1c des1gn elements tobe developed Although GDOT Traffic Engineering was
‘able to provide a scope of work that clearly defined needed outcomes and most of the
v work elements, thrs was. generally unsatlsfactory to the GDOT Contracts group GDOT
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Traffic Engineering attempted without success to petsuade the GDOTH‘Cb“htra‘ct"s__; group -
to use such a‘contract'vehicle. "+ L BRI S S

Several months were lost as GDOT tried to work out a contracting method to bring
the consultant team on board. Finally a compromise contract format was adopted. The

schedule pressure of the Olympic Games led to all parties comprormising on a solution. -

GDOT Contracts felt that the scope was not clear enough, and GDOT Traffic =~
Engineering and the consultant team felt that the contract was not flexible enough to o

allow the “discovery” process'innate to ATMS programs. -
The nature of the control system, as described above, made it difficult to create a
tight scope of work. Lacking a flexible contract mechanism, GDOT tried to useits
standard consultant agreement and contract amendments. Amendments were to be i
used to further define the scope when the nature of the control system became more

-GDOT did use contract amendments, but these mechanisms are usually meant for
additional work as opposed to work that is assumed to be included but cannotbe
clearly spelled out until other work is completed. GDOT was discouraged from using
the amendment procedure as often as it would have liked for several reasons. There
was a set of rules in place at GDOT that did not allow amendments over a certain dollar
amount. GDOT spent some months reviewing this rule and deemed it not applicable to
the ATMS consultant work. Also, creating and processing amendments was time TR
consuming for the GDOT Traffic Engineering group responsible for managing the - R
work. Because of this, there was incentive to create as few contract amendments as
possible. The amendment process was not flexible enough for the needs of the control
system. GDOT did process a few amendments, particularly when the scope of work
changed drastically. However, it developed and used a moré flexible process of ~ ;
realigning budget with tasks (internal to the consultant contract) as spécific task needs =~
unfolded and were modified. / T R s

MARTA performed two procurements for its ITS program. It usea_;ia;proféssiphal /
services process to procure technical and program management assistance.’ It used the -

procurement process for goods to implement the systems.

MARTA also negotiated with MCI a non-exclusive right of Public/ Private =
Partnership agreement for fiber optic cable installation. MARTA provided right-of-way
and conduit for fiber optic cable from the Lindberg Station to the -85 bridge, and MCI
agreed to make lease paymerits and to provide MARTA with 36 strands of fiber optic -
cable. The communication link from MARTA to the ATMS GDOT TMC used seven of

Several projects typical to transit systems, such as radio systems and fare collection
systems, follow a system implementation process similar to ITS systems.
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Therefore, MARTA and FTA were expenenced mawardmg and managmg system
unplementahons MARTA awarded two “goods” contracts to evelop,.,furmsh deploy,
= and test thef ITS*MARTA ’96 pro;ectisystems, and one consu , ntract. to 'pr0V1de

i’nS‘taIL‘an ftest:(:EFIT)‘;-"MARTA' beheve‘s fthat thé"’EFIT concept ‘woul :
. better if the contracts were not fixed prlce EFIT work mclu des a design element in
_ which final costs are develope\ Vi ot i
~ isconstrained by the cost. This is an ‘
_ systems, but since this mvolved technologles new : MARTA
over-constramed the work e R

concern as MARTA in combmmg f1xed cost Wlth EFIT work. Th 7Wés perhaps because
- the level of de51gn and spec1f1catlon.iprov1ded 1n the b1d documents for GD.T’s EFIT
l: h 3 1 3 8 7 : :

- MARTA typlcally budgets a ﬁx of it ”ffpro]ect costs for outs1de program
management support and continued this practlce for the unplementatron of the ITS
MARTA ‘96 project. MARTA awarded a consultlng contract to prov1de overall pro]ect
,management and quahty control for the ITS program.. ‘The services were_expl1c1t1y

-The systems 1nstalled by MARTA although fa1r1y new to the transportatlon -
commumty, were not as complex as GDOT’s control system They were essentlally off-

: ‘,;TA's control |
t to?MARTA) .

and C1ty of Atlanta s control centers
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4.3.4.2 Summary of Procuring Consultants/Coﬁtractors'

22. The complete scope of work for an ITS program, such as NAVIGATOR, cannot .
|  bedefined until after the system concept and functional requirements are .
developed. A [P e
23. Procurement processes developed for traditional transportation programs are -
~ not well suited to complex ITS programs, particularly the software and systems -
integration portion of the contracts. . . T T TS pys
24. Transit agencies have procured systems in the past; they have developed -
procurement policies and guidelines appropriate to ITS systems needs. Because
- of this, transit agencies’ FTA procurement: guidelines are more flexible when
Pprocuring technology-based systems than those of road agencies. Road agencies
are less experienced with system procurements and often do not have .~ - =

appropriate contracting mechanisms. .

25. Using fixed-price contracts for ITS systems work may constrain 'th'e'prdgifam o
* because the scope is hard to clearly define up front and the decisions made -
during the system design portion of the work may affect the overall cost.

44 DESIGN

"This section describes the issues related to design of ITS field devices encountered in
typical transportation agencies. Design is the process that results in a description of -
what is to be built or installed. This section discusses program management and
- technical issues related to design. . . : :

In traditional transportation infrastructure Projects, a complete contract document—
the PS&E—is prepared before the infrastructure is constructed. Transportation agencies
have developed processes to manage consultants developing such design documents.
These include mechanisms for tracking the project cost and schedule, ensuring that the -
design meets appropriate standards, and for tracking major changes to.the project - ,
design. For example, monthly progress reports with standard reporting requirements
are provided by the consultant. Design manuals and standard plans havebeen - .
developed that include standards for a variety of infrastructure needs including roads,
bridges, and drainage. Major plan changes are tracked and noted on the drawings.
Design of traditional transportation infrastructure relies on such pre-approved
standards. At road agencies, the engineers who manage consultant work are expert in
the design of traditional infrastructure, and are trained in using the standard guidelines,
and methods to do so. Transit agencies may rely on outside consultants, who are
experts in transit infrastructure and the standards and requirements that apply to
transit infrastructure design, to perform the task of managing infrastructure design
performed by another consultant. It is not typical for road agencies to bring on outside
assistance to manage other outside consultants. -
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- Similar condltrons ex1st for tradltlonal trans1t systems, but transrt systems are -

athan ”de31gnedf~‘from scratch , th ;equlre extenswe data gathermg, system e .
specifications development, and systems integration, which consumec nsiderable -

‘Tesources of the transit agency. Still, the presence of information and data from several

“peer agencies” * worldwide with this experience makes for qulcker development times.

‘Hence, the transit agency is.typically proficientin the. system design, and manages

. outside contractors itself, or other outside help is brought into manage the other
‘outside contractors. Agaln, itis not ty
-assistance to. manage other outsrde < nsultants Standard practlces and procedures

lTS pro;ects are new to man : trans ortatlon agencres There are few standard
‘ procedures avail ' apply to complex ITS: programs, partlcularly
olving the v1mp1ementat10n ofa control system Th
f-the-shelf systems can be m,anaged using the standard processes
traditional. transportatlon ork jHowever, the de51gn ofa

Def1n1t1on, ITS programs that ar, e ove r
‘ 'requrre extensive 1nteragen coord L. ~ ar ,,,.based on da1ly
1nteract10ns between agencies | ’that result 1n‘ n fo matlon sh ari g or changes to on-street

, ~program '
dev1ces, tf

For traditional transportatron pro]ects, the largest amount of 1nteragency
coordination usually occurs before design, when reg1ona1 decisions regarding
transportat1on needs are being made. During design, most projects are managed
independently by a single agency that is respon51b1e for the final de51gn and operating
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decisions. A higher level of interagency coordination may occur for latge projects that
affect multiple agencies. In those cases, the coordination process is usually pre-defined
by the processes developed for Environmental Assessments or Major Investment ™~
Studies. Both of these processes provide a structure for eliciting comments from the
public and affected agencies. Structure is also provided by the availability of-design
standards for transportation infrastructure Projects that limit the range of options
available to apply to the design. : Lo T
Thus, ITS projects differ from traditional transportation works in the conduct of -
interagencycoordination during the design phase in three ways: =~~~
¢ Development of Operating Concepts: The operating concepts can affect traffic
flows to the extent that the decisions cannot be made at staff level, but require
the issues to be discussed by the local agency political body. This can be very
time consuming. In addition, the operating concepts must consider both near-
+ term and long-term operations. Some operating concepts such as traffic = :
_diversion plans to manage incident queues may not be implementablé'in the near
term, but the ATMS partners may agree to include the capability for the future.
* Technical Needs: The technical decisions in a regionally coordinated ATMS are
of much greater detail than those for a traditional transportation design. They
~ involve field device selections, communications platforms and equipment, and
the design of the ATMS operator interfaces. There is a variety of choices -
available, and there are few standards and little guidance for decision-making
available. Traditional transportation project decisions are generally higher-level
decisions related to location and geometric details of roads or transit operating’
parameters. The details to implement these higher-level decisions are typically
guided by pre-approved standards. Thus, little discussion is needed regarding
detailed components of traditional transportation projects. ~ © © 7 o
¢ Coordination Structure: There is currently no typical structure, nor are there
guidelines for decision-making for ITS programs. Traditional transportation
projects involving more than one jurisdiction usually require only minimal
interaction, and the issues are usually clear and straightforward. For example,
for a local road expansion that spans multiple jurisdictions, the agencies must
coordinate on such issues as increased traffic flows and safety. In a similar ITS
case, a message provided to motorists at a particular freeway location could
radically change traffic flows in another jurisdiction almost instantaneously, The -
ability to react and make decisions in real time has a significant bearing on the
deployment and operation of an ITS. The full benefit of the deployment will not
be realized unless these and similar issues are foreseen and settled prior to
deployment.
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In Atlanta, the chronology of events and the constncted t1melme affected

.interagency coordination. This situati n required that the development of the
interagency coordination to create operating concepts and the detailed technical design
be done essentially concut rently vith one another, and with th eation of plans to -
implement the control sysf ‘ ' S& ield 'deVices With
the Olympic Games appr: :
operating concepts Early
agreements to “agree toa
the regional ATMS. Details of
developed as the program rogressed At the close of the
were still being worked out. This'il
‘operatmg parameters. The accomphs
data, creatlon of the. multlmodal Trav I ?

related to the program de51gn The dlscussmn 1s; no, a comprv ,
agencies that were included in ATMS and Olymp1c Games coordmatlon (e g GEMA
ACOG, and th ™S : de i

101




L UFIGURE4-1 . o o i
Interagency Relationships |

In addition to these relationships, less direct interagency coordination involving =
ARC, the ACOG, and the emergency responders (police and fire) is described.
Although the FHWA, and FTA also coordinated on the NAVIGATOR program, this
relationship was similar to their normal operations and is not included in the discussion.
below. | ¢ D s i e e, EEI RN R T PRt i i st

- GDOT-City of Atlanta: These two agencies were the first partners in the ATMS. .
program. The City of Atlanta had developed its own city wide ATMS concept in 1989,
just before the Olympic Games bid was won. GDOT's early concept, developed. in 1990,
included a regional ATMS to improve State facilities-operations. The agen ined - -
together in the request for Federal-aid funding, which was provided in the formofa
line item in the ISTEA legislation. After the funding was provided, the two agencies
collaboratively developed the regional ATMS concept to include the five counties.and .
transit. GDOT took the role of program lead because the City of Atlanta felt it did not .~
have adequate resources to manage a regional effort, and because the scope of the work .
included heavy investment in GDOT facilities such as the TMC and the communications
backbone. ' ’ L

These two agencies worked well together, combining the City of Atlanta’s ATMS
concept with the GDOT regional ATMS concept and mustering much needed political
support. The agencies had separately developed commitments to deploying ITS in the
region. They each supported the program independently, and worked together toward
common goals.

GDOT and Atlanta had not signed an interagency agreement »regardinvg;. the detailed
system operations and maintenance before the system was installed. Neither party had
adequate resources to develop such agreements during the period leading up to the .

Olympic Games. In addition, these agreements required that the complete system
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functmnal and commumcattons system. des1gns be available to descrlbe the operating
it .. These de51gns were not complete until late in the
;Crty of Atlanta staff were. therefore unable to

about future operauonal “ mamtenanceneeds 'Thls agreement also ofﬁc1a11y
supported the concept of the C1ty of Atlanta s part1c1pahon in the reg1onal ATMS

GDOT—Countlesg:i Unhke the relahonslup between GDOT and 8 hefC1ty of Atlanta, r

- Although trafﬁc congestmn in the countles d1d cross ,'1sd1ct10na1 lines, mteragency
coordination to address a common issue was needed only occasmnally—not on a day-
: to-day, on-gomg bas1s Esse laHy,j, D of the regional
es. Their ;pects of the L

g The reglonal ATMS concept mcluded the potent1al for remote control of county
traffic signal systems at the GDOT TMC, and the capablhty, at the TMC (and to a lesser
extent at thekTCCs), to divert traffic frorn congested fac1ht1es to;_less congested ones. On

‘ 1ts re ' " ‘ounties felt' that they

) be askmg for

'onal dlfﬁculty 1dent1f1ed by the countles relates to the ATMS dec1s1on- r’ a
ere more than 10 comm1ttees developed reIated to the ATMS :
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- Barriers also arose because GDOT’s and the county DOTS’ goals were not matched.
‘While GDOT was ready to move into the ITS arena; some of the county DOTs felt that”
they had many other pressing transportation issues, such as maintenance and
operations of their existing systems, that they had to address before adopting an ITS
solution. Inaddition, there was a sense that some personnel at the agencies were °
resistant to change, including changing to add ITS technologies. = = =~ =

As with the City of Atlanta, the counties officially “agreed to agree,; "but did not

work out the operational, maintenance, and other issues that would dictate system

design, functionality; and each agency’s budget needs. Asstated before, the
information and personnel resources were unavailable before the Games to investigate
these issues. 'The counties and GDOT have yet to complete the details of interagency '~
operations.and maintenance agreements. oo oo oo

Even with the barriers described above, the ATMS provided a forum for interagency
coordination that had not existed before, and accelerated interagency cooperation and
coordination. The Olympic Garnes experience allowed most of the ATMS partnersa
chance to evaluate the usefulness and potential of the regional ATMS, The overall
experience was positive, and the ATMS partners are committed to continued =
coordination. B T A TR A ST s

- ‘GDOT-MARTA: Although transit was included in the early concepts (developed .
by the City of Atlanta and GDOT) for the regional ATMS, transit was not included in
the program consultant’s scope of work. In 1993, the FTA proposed to MARTA that
they participate in the regional ITS system to showecase transit ITS capabilities. MARTA
and GDOT then began formal coordination to connect MARTA to the regional ATMS,
Informal coordination between GDOT and MARTA had been on-going before this time,
but MARTA was unable to assign many resources to the regional ATM§ work until'its
own funding needs were met. Even though MARTA was brought into the program ™ -
fairly late, it was connected to the ATMS system before some of the counties. This was
because MARTA made a significant commitment to the ATMS, the TIS, and the Kiosk
project interconnections with their systems because of its appreciation of the sizable
benefits that-could be realized from these to help them serve the high transit demands
expected during the Olympic Games. = B P

MARTA’s experience showed how quickly an éggncy canact to ]01nthe ‘r!egiozr._laljf{ L

ATMS, and illustrated that agency “buy-in” is critical to the deployment process.
MARTA'’s experience can be contrasted somewhat to that of the counties. The counties
did notall “buy in” on their own to the regional concept. They could not manage the
design orcontrol the funds to design and install their TCCs and communications links
to the system because they did not have the resources to devote to it. They did manage
work related to traffic signal upgrades, CMS installation on arterials, and local field = -
communications. Like the City of Atlanta and the counties, GDOT and MARTA have

yet to complete detailed interagency operations and maintenance plans.
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- very time consummg ‘Other ‘
those w1th fewer staff, monetary and techmcal resources feltthat t00 many kdec131ons

in ITS technical ¢
' ITS techmcal 1"”

capab111t1es it prov1de brin.
= 1mportant GDOT focused f1rv

deployment of a 1dent mv" tlgaho' ‘sites along roadways, and the rod: :
: ; ‘e' Atlanta reg1on APD as also asmgned a key

which also had an extens1ve Olymf \ ‘
- freeways during the' Games.
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Bringing the police agencies into the program was difficult because some police .
- agencies felt that their police powers were being encroached upon. They felt that the
. ATMS placed GDOT in a central role for incident management—a role which they
believed was theirs to ensure public safety. However, once some of the ATMS functions
‘were in place and working, the police were better able to understand their usefulness,
and how GDOT, the City of Atlanta, the APD, and GSP could together use the ATMS to
better communicate and coordinate. The result was that GSP troopers were housed in
the TMC during the games, using it as'a central communications point. The APD
created a separate command center for the Games, the Atlanta Traffic Operations
Center (ATOC), in City Hall East. ATOC was provided with the same video image
controls as any of the TCCs, and was used extensively by the APD during the games.
ATOC was a temporary set-up for the Games only, but the Atlanta police are hopeful

that a permanent ATOC will be created.

Attempts were made to integrate incident management operations with other
regional police and fire departments. However, there was little interest from them, and
'GDOT did not have enough resources to make a concerted effort. ARC hadbegun
coordinating with local police and fire departments via the Incident Management Task
Force, but found them disinterested, rarely attending meetings. .

It is likely that police énd fire departments missions and resources did not allow .
them to become heavily involved with the ATMS incident management issues. In

addition, they often cannot readily understand how the DOTSs can be of use to them in
managing incidents. When the video images were brought on line, and the police = -
departments were shown the capabilities not only of the video but the IMS, they could
better understand how DOTs and police could work together to improve incident
management via the ATMS. The DeKalb 911 operations center was informed by the -
county Traffic Engineer of the video capabilities of the regional ATMS. They observed
the video when it came on line in DeKalb, found it valuable, and funded a passive feed
of the video system into the 911 dispatch center.

natio

;;;;;

44.1.2 Sun ma of Interagenc Coordl n Durin De81 n .

26. Some agencies are more committed than others to ITS; Itis a challenge to bring 1
- -on those that have little pre-existing commitment to ITS concepts. R
27, Comprehensive operating agreements are essential in order to achieve the full
- benefits of an intermodal, interjurisdictional ATMS, T
28. Law enforcement and other emergency services agencies will likely realize
- measurable benefits from participation in integrated incident management -
- systems. Once they are able to actually see an ATMS in action, and how it
_benefits their own operations, they often become highly supportive of -
integrating with the regional ATMS operations. = 5 v
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' of the fnnetlens ‘
CCs (and TMCs ,

and TICs) It outhnes (how the agency Wishes to perate
devices and W1th other agenc1es .

Program mcluded an an“ :

pits trafﬁc |
,_and needs had .

}ons of f1eld dev1ces or .
: ar ce it w ) med;that the

systems were necessary to manage the Ol,l,, 1 ,'! ( ’f €S N ’; 2ds, th Te Wi seno cost/beneﬁt
- analysis. Cost/' beneflt analyses are 1mportant for many reasons F1rst they allow
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. agencies to describe system benefits to the public and decision-makers. Second, they

- allow for the'evaluation of alternative approaches to achieve the same benefits. Third, .
 cost/benefit analyses can be used to establish thresholds or guidelines for installation. -

' When portions of the system had to be selected for deferred implementation after the

~ Games, GDOT did iot havea cost/benefit t60l or data to assist with that decision. The
time constraint imposed by the Olympic Games was an overriding factor that -~ =~
necessarily influenced GDOT’s decisions. Time had to be the foremost consideration in

decision-making, with due consideration for cost. = '

‘Because the NAVIGATOR Concept Plan focused on ITS devices and functions, it did "
not include scenarios that integrated ITS devices with other, non-ITS transportation R
management tools. For example, the Concept Plan did not include a formal analysis of
the deployment of GDOT HEROS in light of the capabilities of the ATMS. The GDOT
HEROs deployment plan was developed in meetings involving GDOT and FHWA
where the concept of GDOT HEROs as the on-street implementation of the pro-active
incident management concept'was developed: This deployment decision resulted ina
highly successful operation. GDOT HERO deployment may have been further =~

‘optimized if a more rigorous analysis had been performed that outlined targets for -
incident detection and clearance, considered accident rates and traffic volumes on a
freeway segment-by-segment basis, and considered GDOT HEROs as GDOT’s “eyes”
on freeway segments where cameras were not to be installed in Phase I The goalof
such an analysis would have been'to maximize the overall reduction in delays dueto

incidents on the urban freeway network.

The ATMS Concept Plan was finalized and received formal approval from FHWA.
Individual issues raised in'the ConceptPlan were addressed, and approval of PS&E for
field devices constituted final approval. This process was successful, but resulted in
some difficulties. Clearly, many of thesé difficulties could have been overcome if better
details were available in the concept stage and if the changes to the Concept Plan could
have thus been minimized. The fiber optic communications trunk was one of the first
elements to be designed. The TMC, TCC, and TIC locations were kniown, the trunk
location was known, and there was reasonable consensus on the location, number, and =
type of field devices. To expedite construction, the communications trunk was divided
into four main sections’ (and several less substantial siubsections) and contracts were'let
as soon as each section’s PS&E was completed. The fiber assignmient was not o
performed until the construction phase because the field devices Were not finalized
until then. A 'separate systems integration contract was'developed to connect the field'
devices, the TCCs, and the hubs.’ End-to-end testing was difficult becatise of the =~
multiple contracts for trunk installation and the separate contract for the devices, TCCs,
and hub connections. If testing uncovered any problems, it was very difficult to assign
responsibility to any one of the multiple contractors since no single one was responsible
for the complete system. Of course, none of the contractors was ‘eager to takeon =
accountability for deficiencies themselves if they were able to implicate other
contractors. T e BT e T A
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Agencies were constrained to use their traditional low-bid process to procure the
field devices. Often, ITS field devices can be specified as easily as most traditional
infrastructure elements, because the field devices are off-the-shelf items for which
performance and materlal spec1f1cat10ns are ‘available. However, just as often, itis
difficult to develop “tight” specifications for ITS field devices because the devices are
- complex, continuously evolving, and the spec1f1cat10ns must cover multiple

performance and material specifications. There also has been some difficulty with ITS
field devices not providing the performance desired even though they meet the
technical specifications. In Atlanta, specifications were developed with the intent of
‘procuring those devices that would provide only the needed functionality. However,
there were instances when devices proposed by the contractor met the letter of the
specifications, but did not perform as needed. Usually, these particular devices were
not known to GDOT or their consultant when writing the specification. This made it
d1ff1cu1t to des1gn a spec1f1cat10n that excluded these dev1ces

This issue 111ustrates the problems in procuring complex ITS systems on the basis of
low-bid contracting. There is no incentive to the contractor to purchase equipment that
would meet the true intent of the spec1f1cat10ns if a lower cost item that meets the letter
of the specifications is available. The use of proprietary spec1f1catlons, with appropriate
]ust1f1cat1on, has helped remedy this issue. Other methods are being used including
requiring that the dev1ces be tested in the f1e1d before they are accepted

In a few instances, GDOT got FHWA approval to use proprietary specifications to
ensure proper device performance GDOT used proper justification and submitted
support for sole source specifications. Based on traditional procurement processes of
FTA and transit agenc1es, the trans1t agenc1es enjoy more flexibility in procuring
systems.

These issues related to proprietary specifications are not unique to ITS projects, and
can arise on traditional transportatlon projects as well. However, they are more
prevalent on ITS projects because of the complex1ty of the systems. In addition, the
need to complete the system before the Olympic Games made the resolution of such
issues even more critical. Staff time was diverted to. address the issues, and equipment
procurement and delivery was delayed. Although technical issues were the primary
reason, these other factors contributed to the lack of full camera system functionality for
the Olympic ( Games perlod (the VID system was made operat10na1 in late Fall 1996).
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4.4.2.2 Summary of Design of Field Devices .

30. There is a lack of guidelines for the development of Concept Plans for ITS

~ deployments. Since Concept Plans are the first step in ‘overall ATMS
deployment, they are critical to overall program success. ~ =

31. Field device implementations can generally be adapted to traditional PS&E
processes. Modifications to-the low-bid field device procurement process will
better ensure proper field device performance and functionality.

4.4.3 Control System Implementation for the Regional ATMS

The control system is the part of the ATMS that addresses and controls the field

. devices, processes information sent by field devices, controls incident response, and can
send information to other system controllers for a variety of uses. It consists of =
hardware and software, specifically designed and configured to meet the desired
functional and operational needs, and to integrate the specific field devices that are part
of the ATMS. The process of integrating hardware and software into a control system is.

defined as system implementation in this report. .

4.4.3.1 NAVIGATOR Experience With Control System Iinpﬁ léméntﬁtio’n |

In addition to the Concept Plan, another important document in the development of-
a control system is the Functional Specification.. The Functional Specification relates to
the ATMS hardware and software system that controls and addresses the field devices.
The Functional Specification describes performance requirements and includes technical
specifications for standards that must be followed. The Concept Plan and Functional -
Specification are the documents that guide the development of the control system. Itis
difficult to provide contractual control without Functional Specifications to direct the
system implementation and a Concept Plan to direct field device and communications
trunk work and to describe the operating concepts. Drafts of the Concept Planand
Functional Specifications were submitted for NAVIGATOR; but neither was finalized
or approved. ATMS design is an iterative process that evolves'as new information is
provided in each step. The preliminary Concept Plan and Functional Specifications
were used in Atlanta as the starting point for the design process.. The system functional
requirements were developed in a continuous series of meetings and interactively on a
daily basis. Intense time constraints resulted in the need to.allocate time toiinstalling -
systems to meet these needs, rather than to updating the documents outlining them.

Some of the difficult_y. in developing the confrol system was a result of the unique

nature of the system architecture and the field devices. Although the technology for
performing many of the functions specified in the ATMS was imminent, there existed
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no system anywhere in the Unrted States w1th the same functmns as those proposed for
Atlanta These mcluded o ,

. vIntegrated 1nc1dent management and trafﬁc s1gnal tlmmg control that could be ‘
used by all ATMS member 2 ; s

e 15 generanon 170 and 2070 S1gnal control E
o Integration with NEMA srgnal controller software

e Use of the UNIX platform for the complete suite of 1nc1dent detectlon and
management functions

. VID-based incident: detectxon and trafﬁc ﬂow parameter measurement
. Relatronal GIS-based database connectmg all functlons ’

These functrons requlred new software to be developed spec1f1cally for the Atlanta
control system.. Developing new software isa complex task that is difficult to complete
within a constrained time frame, as was the case in Atlanta. The software developers
cannot easily predict the extent or structure of the software code needed to address each
new device or function. Thus, although schedules can be dtawn up, projects mVlemg
new software development must be planned and managed to address uncertainties.
Schedule delays due to unantlapated difficulties are common in the development of
new software. In Atlanta, selecting a large number of untried functions threatened the
ability to meet the time: ‘chedule In addition, the eapabrhtxés needed to communicate
with some of the field dev' es. [e’ ed;could not be developed until the field devlces
were delivered, whlch for a ma]onty of the field devmes occurred late in the program

GDOT staff had never undertaken a pto]ect mvolvmg the development of new
software as needed for the regronal ATMS They had not developed a set of procedures
to guide the development process: The consultant developed the software usinga .
standard Department of Defense procedure that it and the defense software industry
had expenence applymg GDOT and the consultant agreed on using this procedure.. ’.
However, since GDOT had no experience developing software, it was unsure what to
expect in the process. Developmg the system software was one of the most difficult
challenges of the Atlanta ATMS ptogram, including difficulty determining progress m
software development, the need for multiple prototypes, and the importance of
configuration management in software desrgn

Software development progress is. very dlfﬁcult to gauge, pamcularly for those who
are not software coding experts Software is typically developed in small, 50 to 100 line
modules. Each module is tested md:lvrdually for “bugs.” However, the testing of the
individual modules provrdes no indication of how well the software will meet the
functional requirements. The modules are linked together into sub-routines to perform
the necessary system functions and tested again for software “bugs.” Itis difficultto -
know how many modules are required to create each sub-routine, which also makes it
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difficult to assess progress. At this point, real data or commands can be processed -
within each group to determine if it performs as needed. However, if the code remains
unlinked to a graphical user interface (GUI), the only indication of the software '
_performance is the printed output from a test with real data. Although software experts
are often able to visualize how the sub-routines will function as part of an overall
system by reviewing the code and the results of data tests, most others cannot. The sub-
routines are then integrated together and the complete system can be tested. Again, if
not connected to a GUI, the user cannot easily determine if the functionality is- '
provided. v e .

- One way to improve the ability to understand and to gauge software progress is
through prototyping. The time constraints imposed on software development in
Atlanta limited the amount of prototyping that could be done. It also highlighted the
importance of prototyping not only to help understand the schedule, but alsoasa
means to improve communications regarding system functionality. Prototyping can
begin even before software code is written. Tools are available to build mock-ups of
user screens, and the various screen functions canbe walked through step by step.
Alternatives can also be presented early on to help the user and software developer to
communicate regarding system functions and the screen “look and feel.” Software
cannot be meaningfully connected to GUIs until at least the sub-routine level.

- In Atlanta, most of the software system was completed before prototypes were
available. Even though there had been on-going discussions between the software -
developers and GDOT regarding the system functions and user interface needs, verbal
discussions were not enough. Until the visualization is provided via a prototype, the
user cannot fully understand the direction in which the software developmentis
proceeding. The prototype in Atlanta, although true to the verbal discussions, revealed
that there are many possible interpretations of functional requirements. In addition,
GDOT found in Atlanta that, until all affected departmenits and agencies began to use
the system, many of the requirements did not emerge. This is in part because many
operational procedures are unwritten, and in part because ITS was new to GDOT and
the ATMS partners, and they had no past experience on which to base their o
requirements. After the software was put in use during the Olympic Games, much of it
was reconfigured on the basis of the operators’ and managers’ experiences with the

Configuration management is a critical element of software design, particularly
when software is going through quick evolution in response to user-directed changes.
Again, because of the time pressure to provide a functioning ATMS, configuration -
management was not carefully controlled. This made it more difficult to modify the
software after the Olympic Games, because thére was no documented baseline from
which to start. The Atlanta ATMS software was brought into configuration
management after the Olympic Games. Configuration management of the system
hardware was also incomplete, and was also brought under control after the games.
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Hardware select1on for the ATMS control was mﬂuenced by the appearance of new -
technologres during the development process. The hardware for the control system
communications design had been selected and -approved in mid-1994. InJanuary 1995,
‘the consultant recommended that the system communications design (the SONET ring)
be changed to incorporate the latest. emerging technology. The new technology
provided increased bandwidth and capacity. However, the technology was 5o new that
it had not yet been tested in any application. The Atlanta control system would be the
first application of the new. technology. ‘GDOT elected to proceed, even though the
decision-would result in a risk that the components would not be available in time for
the Olymplc Games, and that they could produce systems integration difficulties. The
new technology did pose some difficulties, but they have been overcome. It prov1ded a
large increase in capac1ty and additional redundancies. GDOT’s decision was largely
influenced by a concern that its system mlght not be able to-be easily upgraded to
increase communications system capacity in the future, since there are few funding
sources in place that are. spec1f1cally dlrected to ATMS upgrades

Systems Eng1neer1ng Management Plans outhne the processes used to develop and
integrate a complete ATMS. A plan was. developed in Atlanta, but could not be used
effectively to manage the complete ATMS mtegrahon because there were multiple
contractors working simultaneously installing various components of the NAVIGATOR
program. In addition to'the ATMS contractor, other contractors were working on
systems to unplement the KlOSl( FOT, the Traveler Informatlon Showcase (TIS), the
TCCs, ATOC, and TIC, and there were multlple field device contractors. To ensure that
all elements of the work were integrated i ina complete system, GDOT began weekly
-‘Systems Integranon meetlngs

The Systems Integratlon meetings were led by the ATMS Contractor and attended
by GDOT, FHWA, MARTA, FTA, and all affected contractors. FHWA staff provided
valuable assistance in the meetings by encouraging and facilitating communication and
agreement.’ Since FHWA was neither a contractor nor the contracting agency (with the -
eexception of the TIS), it was well suited to perform this role. Before the meetings were
held, each of the individual contractors had been proceeding without any coordination,
even though each one’s work affected or was-affected by another’s. Each weekly
meeting lasted at least 4 h. Through these meetings, the contractors were able to
discuss their problems, needs, and approaches to resolution; GDOT was able to
coordinate the efforts of the contractors, taking advantage of their pooled knowledge
and experience. If a particular issue affected all or many of the contractors, there was
no need for them all to tackle the work needed to resolve it independently. The
contractors would agree on a fair division of work, and reported back with results the
following week. These meetings also created a forum to agree on a common look and
feel for the TIS and the ATMS, which was important to achieve ease of use for various
- system devices for users and to ensure the TIS could be readily integrated as a legacy
system after the games. The Systems Integration meetings were highly effective and
key to bringing systems on line for the Olympic Games. '
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32 Itis dlfflCUlt to gauge progress in software development In addltlon, there are l
many: difficulties in translating a non-automated process to an automated one.

~ The program management skills needed for ITS programs that include work -

~ outsidg of the traditional transportation staff’s expertise, such as software

- development, are different from the skills needed to manage consultants

- performing work that the transportation staff is expert in. Therefore, custom-

- designed and developed software can represent the hlghest cost and schedule
risk foran ITS program. '

- 33. Prototyping early and often is cr1t1ca1 to software development success.

34, There are no standard guidelines in place at transportation agencies to help
- guide software development and mitigate risks.

35, Design and implementation of a complex control system mcorporatmg multiple
- untried technologies is highly rlsk-prone since adequate prior experience is not
~-available to rely upon. - ' ~ : : :

36. There are no processes in place at transportatmn agenc1es to gu1de conflguratlon
management of control systems:

37.The fundmg structure for ITS | programs promotes adoption of the latest
technologies because there are few funds available for future technology
‘upgrades. This may result in late. changes to the control system. If there are
schedule pressures, late changes may affect the ability to complete the control
system within the needed time frame. = ' I

38 There is no guidance for the development of Systems Engmeermg Management
- Plans which, when well desrgned and followed are critical to ensuring proper
system integration.

39.To help manage and lntegrate multlple contracts, a Systems Integrator contract
- can be used, To facilitate coordination among multiple contracts, weekly
* meetings (w1th FHWA or FTA support asa facﬂltator) can be a highly effective
tooI e

444 Technical Issues Specific to NAVIGATOR
Regulatory Issues. Several regulatory issues were encountered in Atlanta mcludlng:

o The need for FAA clearances for camera poles or other potent1a1 obstructions
~ installed on the freeway system that lay in the flight path of an airport.

~ o The need for FCC licenses for dedrcated radlo frequenc1es for HAR and
' mrcrowave commumcatlons
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* A review of privacy laws was undertaken with respect to the right of the local
agencies to use cameras. No obstacles have yet been found in the Atlanta region.

.¢ The ownership of traffic related data that might be sold to private concerns for
-repackaging and broadcast to the public was investigated. The question of who
owns the data remains unresolved, but has been successfully managed. To
reduce concerns over freeway camera survelllance, GDOT does not record video
1mages to tape The only 1mages avallable are live. -

GIS-Based System Issues Atlanta s reglonal A’IMS uses a GIS—based system for a
variety of functions. The GIS system is used to locate incidents and to link the incident
with a library of suggested incident response plans, and for graph1ca1 control of field
devices. MARTA also 1 uses a GIS-based system to track its buses in real time and space
using the AVL. Overall, the decision to use a GIS-based system provided additional
functionality that was key to many system functions. It can be particularly useful in the
future when new functions related to fleet management and traveler information are
" brought on line. ‘Map-based ATMS is also highly user-frlendly since informationis
presented spatially, in a plan view of the system. For example, an operator can point
- and click on a particular sign on the basis of its location on the map, rather than having
tocallitup on the ba51s of a locational code that bears little relahonshlp to a map.

. location. ~

GIS-based systems requlre maps and databases to lmk to the maps Maps were
available from a variety of sources for the Atlanta ATMS system, but they had to be
~augmented and checked for accuracy for use in the ATMS. In addltlon, the incident
response plan 11brary had to be developed and linked to the maps to allow for
automated incident: response ‘The library of incident response plans can become very
- large. MARTA had to link its bus schedules to the GIS map and augment the mapping
. with bus stop locations. This task took much longer than anticipated, and the complete
- system was not ready for the Olympic Games. The need to continually update these
databases as transit schedules are updated is an on-going operations need that was not
fully understood when the program began at MARTA. Despite these challenges, GDOT
was able to bring the most critical portions of the GIS-based incident management
~ software successfully ort lifie‘for the Olympic Games. The incident management
function of the ATMS was key to managmg the - games transportatlon demands

Another d1ff1cu1ty faced in Atlanta was that there was no mature commercially
available map base. Mature refers to the amount and types of information available on
the maps—as the maps mature, items such as water and sewer lines, property lines, and
other features are added based on market demand. There were only two commercial
maps available that were state wide: maps (as would be needed as the ATMS progressed
beyond Phase I). These maps contained only basic information such as road and
municipal border locations. The map base that contained the most detail for the City of
Atlanta was selected for the ATMS, and was adopted by each ATMS partner agency for
ATMS functions.
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Current map technology did not allow the ATMS map base to be used for all map-
based functions of each agency, although this is an overall goal for most agencies. One
of the difficulties in using different map bases for different functions (e.g., for designing
road plans) is that the maps are not easily translatable from one platform to another or
from one software package to another. One reason is that the different map software
uses different referencing systems—one may be based on coordinates and another on
segments. This is a difficult translation problem for which no commercial or :
proprietary software existed. Specialized software must be written to allow translation.
GDOT plans to develop such software in the near future.

Addition of Originally Unplanned “Peripheral” Functions. The original scope of
services did not specifically identify the ADAS, Kiosk, and Atlanta TIS projects
although the functions of these projects were indicated as needed system capabilities.
To provide for these future, unknown needs, the system was designed to include the
capability of connecting several servers (personal computers that are assigned to a
specific data processing task). The capacity for servers depends on the data processing
needs of the servers connected, and the processing capability of the ATMS system. If
the data processing needs are small for each peripheral function, a large number of
servers can be connected. If the processing needs are large, the ATMS system capacity
could be reached with only a few peripheral servers connected. There were no
difficulties with server capacities in Atlanta.

NEMA and 170 (or 2070) Traffic Signal System Support. Both GDOT and the City of
Atlanta had independently selected the 170 signal controller as their standard, with the
intent of upgrading to 2070 controllers when they became available. The basis for this
decision for the City of Atlanta was the open and direct interface capabilities of the 170
controllers compared with NEMAs. GDOT had spent many years evaluating NEMA
and 170 controllers, and chose 170s for a variety of reasons including the proprietary
issues of NEMA systems. Any manufacturer’s 170 can talk to or be interchanged with
another’s for the full functionality, but this is not true of NEMA controllers.

This technical decision was presented to the counties which perceived it as a
directive to replace their current NEMA systems. GDOT did wish to. encourage the use
of 170s to improve ultimate system performance, and focused a significant portion of
the regional ATMS funds towards controller replacement within the counties.
However, the counties felt that they did not have the resources to replace all of their
NEMA controllers. Most of the ATMS partner counties elected to pursue a controller
replacement program to phase out NEMAs over several years, but some counties
decided to remain all NEMA. All of the counties required a method to interface their
NEMA systems with the ATMS. This was not a simple task, since the NEMA systems
were proprietary and closed. There was no way to develop an interface without the
NEMA manufacturer supplying confidential information about its system.
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GDOT and its consultant approached NEMA suppliers to negotiate a fee to allow an
open interface. However, the NEMA suppliers would not provide the information
needed for an open interface with the ATMS under any conditions. Therefore, to
interface with NEMA systems, the suppliers provided a “black box” that exchanged
information between the NEMA systems and the regional ATMS. The difficulty with
the “black box” is that it supports only the current NEMA system functions. If ,
upgrades are introduced, they may not be able to be addressed remotely via the ATMS.
Also, a second server —one for the NEMA system itself and one for the ATMS—was
required at the county TCCs. With a'170 system, these functions can reside in the same
server. o | S | |

Highway Advisory Radio. The HAR system was subject to major airpath
interference problems. Messages for broadcast are sent via hardwire to the HAR
antennas. The antenna broadcast message includes a signal to activate flashing beacons
on driver advisory signs. The signs advise motorists to tune into the HAR station when
the beacons are flashing. The HAR system uses 10-watt antennas. The first frequency
attempted was 740 AM—it was interfered with by a 5000-watt radio station antenna
broadcasting at 750 AM. Next, the antennas and encoders were reconfigured to
broadcast at 530 AM, which is a band reserved by the Federal Communications
Commission (FCC) for traveler advisories. Multi-path reflection from a Cuban radio
station interfered with this band (Cuban stations are, of course, not controlled by the
U.S. FCC). In both cases the broadcast and flashing beacons were so unreliable that the
system was not used. GDOT is currently exploring other options. Wireless interference
is a major issue in most urban areas in the United States, particularly on the AM band.
The FCC prefers to use very low or very high frequencies for traveler advisories, and
has only rarely approved other AM bands for that purpose.’ Although some locations
have found better success with FM transmissions, the FCC has not typically licensed FM
band for traveler advisories. More importantly, the FCC does not specifically protect
any transmission bands from interference. R T :

44.4.1 Summa;y of Technical Issues Sp eciﬁc to ’NAVIGATOR

40.1ITS pr;ograrfr»\s‘ inclﬁdé cotnpoﬂehfs,thétprésent s’pecia’lvregula‘fdry and technical
challenges that are not found in traditional transportation programs. =

4.4.5 TMC Building

Often a new building must be constructed, or an existing building modified, to _
house the ATMS control system. Transportation agencies (and particularly traffic
engineers) rarely construct buildings other than the occasional maintenance facility or
rest area. If building construction is required, it is usually the job of the group
responsible for overall building management (at the State level, it is usually the General
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Services Administration). As for any program outside the usual work of an agency,
processes, standards, and trained staff are usually not available to manage the program.
. The ATMS contract scope of services also included the design and construction of the
. TMC bu1ld1ng, Wh1ch was to house the control system and to include GDOT and

" Georgia Emergency Management Administration (GEMA) offices. -

© 4451 NAVIGATOR Experience With the TMC Building

The original scope of services for the TMC building was very general. It did not -
specify size, the functions to be housed in the building, or the proposed design
standards to be used. These matters were to be developed as recommendations by the
consultant and presented to GDOT. GDOT's space requirements called for a four-story
building at the TMC site. However, funding was available for only two stories when
work began. The intent was to design a two-story building that could be expanded in .
the future to four stories. It was important to begin construction of the TMC building as -
quickly as possible to avoid delays in installing the control system. The consultant
began designing a two-story bu1ld1ng During the design process, the funding was
" made available for the full four-story building, and the consultant was asked to change
the design. This change took several months to finalize as the plans needed to be
modified and amended to reﬂect the change. . o

PR

‘Other d1ff1cult1es were encountered because the consultant was unfam1l1ar with
GDOT standards, and GDOT was unfamiliar with bu11d1ng design and construction
standards. GDOT, as is typical at transportatlon agencies, had little fam111ar1ty with
building construction. Several delays were introduced because GDOT engineers
needed to be informed about current structural design practices (such as auger piles).
In addition, the standards for building construction, including the methods of payment
are much different than those used in road construction. The consultant, acting as
building construction manager, and GDOT construction needed to agree on the
standards to be used and ensure that they were understood by all parties.

The consultant was unfam111ar with GDOT’s practlces, and was particularly uneasy
when asked to use the “fronts” of the GDOT standard specification—those sections that
~ cover the legal requirements including progress, prosecution, and payment—when it
- had traditionally used American Institute of Architecture (AIA) standards. Several
‘meetings were arranged to create a hybrid GDOT/AIA document. During this process

some special provisions required were accidentally omitted, because there wasno
single person familiar with both standards. For example, the responsibility for creatlng
as-built drawings was not included. Despite these challenges, the TMC bu1ld1ng was
completed W1th1n time for the Olymp1c Games.
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4452 Summary of TMC Building

41. TMC building design and project management requires specialized expertise not
typically found within traditional transportation agencies. Transportation
agency construction standards differ from those in the building construction
industry, and are difficult to adapt to building contract needs.

4.4.6 Program Management

At traditional transportation agencies, program management of typical projectsis
supported internally by standard processes and procedures. Standards have alsobeen
developed to guide the management of consultant and outside contractor work. These
standard processes and procedures were developed to meet the needs of typical -
infrastructure or systems projects and include standards for design reviews, program.
scheduling tools, design manuals, construction manuals, contracting policies,anda
variety of policies related to overall program management. These standard processes
and procedures are not tailored to the management of ITS programs. |

4461 NAVIGATOR Experience With Pro

am Management

The Atlanta Regional ATMS is a large, ambitious, and complex program. It involves
diverse field devices, an extensive communications system, and a control system
developed using a distributed systems architecture. Eight local agencies are connected
to the regional ATMS. Twenty-nine project deliverables were included inGDOT’s
consultant contract. Each of the 29 deliverables was essentially a project in itself, with
many other deliverables required. Managing such a complex program is a difficult task
that calls for a detailed program plan. Because transportation agencies do not usually
take on such complex projects, particularly complex systems engineering projects, the

tools to manage them have not been develqpeda‘s,stavndards‘.;

Although project schedules were used to help manage the work, there wasno
detailed program management plan. The types of schedules used are good tools for
‘managing traditional road projects because there is more history and less uncertainty in
the design of a road. The NAVIGATOR program involved much uncertainty and risk,
and there was little experience to rely on. Most ITS programs require a more detailed
program management plan than is used for traditional transportation programs. Such a
plan provides more detail for each task, breaking them into subtasks, and identifying
the dependencies and connectivities between tasks. For complex projects, this approach
is important because a seemingly innocuous change or delay in one task could have
unintended effects on another, seemingly unrelated task. It is impossible for a project
manager to evaluate and assess each of the hundreds of tasks and task dependenciesin
a project such as the Atlanta ATMS without an appropriate management tool. Critical
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path method scheduling tools are appropriate. Other key elements of the Program
Management Plan beyond the definition of tasks, schedules, and dependencies include
the identification of decision points, task and dec1s1on responsibilities, coordination
‘needs; and critical paths

Addltlonal management detail and tools are created for each of the major tasks
involved in control system design. The program management plan defines and ,
‘integrates them-together in the overall-program plan. For example, the software and
hardware design for the control system require a Systems Engineering Management
Plan (SEMP) be developed. The Program Management Plan refers to the SEMP, and
indicates how the SEMP relates to other plans such as the Software Development Plan
(described below) created for the project. Quality Management Plans are also
referenced in the Program Management plan. The schedule and task needs outlined in
each of the sub-task documents are brought together in an overall program schedule.

The Program Management Plan also includes methods for recording, incorporating,
and communicating program dec151ons, changes, and problems These change control
methods relate to the overall program and should not be confused with Conf1gurat10n
Management, which is more specific to the ATMS control system development.

Program management tools specific to ITS needs were not available for ,
NAVIGATOR. Detailed schedules were often developed for specific tasks, but the
schedule tools used did not include the ab111ty to evaluate task dependencies. Changes
were made by oral or written communications between the contractor and GDOT using
no standard method. Changes were often not known to the other ATMS partners
unless the partner asked specifically about the task or 1f the changes were discussed at B
the Systems Integrahon meetlngs ' '

Another tool not typically used at transportahon agencies is a Risk Management |
Plan. The methodology used in developing a Risk Management Plan allows for a
reasonably comprehensive review of the program risks and opportunities, and _
produces a set of tools to help alleviate the risk. It is prepared at the project outset, and
should be reviewed and updated as the program matures. The tools include a set of
risk indicators that help in early identification of r1sk and in the development of -
contmgency plans

~ Risk Management Plans are appropriate to pro]ects that must be 1mplemented by a a
certain date; as was the case with NAVIGATOR. The Olympic Games posed special
operational needs to the regional ATMS partners. All operational planning assumed
the full system would be in place for the games. A risk analysis and management plan
was completed by GDOT in 1995, about 1 year before the games. There were few
resources at that time that could be directed to developing the plan, and there was no
guidance on risk analysis to direct the process. The plan was valuable in helping GDOT
to set priorities and to allocate resources to the ATMS work most critical to Olympic
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Games needs. It also identified contingency plans for some portions of the Olympics
transportation management plan. As is true for any Risk Management Plan, some
potential risks, such as the unavailability of certain ATMS components, were not
considered.

One month before the games, when it became clear that the complete system would
not be on line for the games, GDOT performed a “triage” review of the ATMS system
functions. During that review, resources were allocated to bring key systems on line for
the Olympic Games. Systems not considered critical were placed on hold until after the
Olympic Games. This resulted in the implementation of key transportation
management elements, and traffic management operations were modified to reflect the
reduced ATMS capabilities. For example, the City of Atlanta could not address traffic
signals remotely. The City of Atlanta pooled its own and GDOT traffic operations field
personnel into Local Action Teams to perform necessary traffic signal timing
modifications in the field as they were required.

As discussed earlier, transportatlon agencies are generally unfamiliar with control

~ system projects. The processes and standards have not been developed to help manage
these programs. GDOT followed FHWA guidelines and requirements in requesting a
Concept Plan and Functional Specifications; two critical documents for defining and
managing implementation of the regional ATMS, including the control system. In
addition to the Concept Plan and Functional Specifications, other documents critical to
program management (for which no FHWA or FTA guidance exists) include:

o Systems Engineering Management Plan: Describes the processes to be used to
integrate the software and hardware in the control system, and to integrate
communications and field devices.

e Software Development Plan: Describes the software development process
including the structure of the software, a schedule of software function design,
- and progress/review/test milestones. Includes a method for tracking and
documenting the software code.

o System Test Plan: A schedule of tests of the overall control system functions.
Identifies test procedures and remediation plans if tests identify failures.

. Conflguratlon Management Plan: A 11v1ng document that descnbes the process
for making system configuration changes and provides the appropriate forms for
proposing and approvmg such changes. Encompasses system hardware and
software.

These documents are described in more detail in Section 5. There was no formal
guidance available regarding the development, use of, and importance of these or other
system engineering documents such as the overall Program Management Plan, and
Risk Management Plan. GDOT relied on verbal guidance from FHWA and on the
expertise of the consultants.
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MARTA'’s program management consultant was responsible for overall project
management of the contractors who were designing and building the ITS MARTA ‘96
project, alleviating the need for MARTA staff to manage the detailed system
procurement and installation. The ITS MARTA ‘96 program was much less complex
than the Atlanta ATMS, and required only those program management tools that had
already been developed at MARTA. MARTA typically uses consultants for program
management support on similar systems projects such as the recently installed train
control system and several extensions to the rail network. The consultant also provided
quality control services by performing on-site field inspections of contractors as they
installed components of the ITS system such as electrical lines, cabling, and conduit for
the fiber optic cable. In this role, the consultant was able to resolve and correct potentlal
problems in the f1e1d before installations were finalized.

4.4.6.2 Summary of Program Management

42. Program management of complex ITS programs requires tools not typically
available at traditional transportation agencies. Processes and standards
developed for traditional transportatlon works do not address the specific needs
of ITS programs.

45 CONSTRUCTION

Traditional transportation infrastructure construction is guided by specific processes
and procedures. Construction manuals have been developed that include forms to
assist with project inspection and monitoring. Contract specifications have been created
to control project execution and progress.

4.5.1 ITS Constructioh

When discussing ITS construction, the field devices must be separated from the
control system. As described earlier, field device design and construction can be
pursued as most traditional transportation work has been, with separate and distinct
design and construction phases. However, it is almost impossible to distinguish the
design from the construction phase for ITS control systems.

Processes and standards developed to guide traditional transportation system
construction have been less successfully used for control system implementation,
because traditional transportation projects do not involve software development or
control system implementation. These specialized types of work require tools specific
to them, and without them it is difficult to manage complex ITS programs. The tools
used to manage ITS control system construction were described earlier in the section on
Design (Systems Engineering Management Plan, Software Development Plan,
Configuration Management Plan, etc.), and are, therefore, not addressed in this section.
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This section focuses only on the issues related to managmg ITS field device and TMC
construction. :

4.51.1 NAVIGATOR Experience With Field De'vicefand TMC Constructi()n

Typical construction contracts—PS&E documents—were prepared for the field
devices and the TMC bulldmg This section addresses the field device construction, and
the effect of field device construction schedule delays on the control system
implementation. Because of the pressure of the Olympic Games, plans were let for
construction as soon as possible after they were complete. As noted in the timeline, two
large sets of “lettings” were released—one in 1994 and one in 1995. This was not
planned, and occurred simply because the work was completed and ready to bid. It
was critical that work begin as soon as possible to meet the Olympics deadline. To
ensure that the overall system was integrated, two contracts were developed and
awarded. One was for field device integration (including communications systems),
and a second was for control system integration. Despite these two contracts, it was
very difficult to maintain coordination with the contractors. Although each contract
included a clause requiring that information be provided to all other contractors, this
clause was not very effective. The contractors viewed this requirement as a burden that
would only slow down their own work, at the peril of incurring liquidated damages if
they completed late. The Systems Integration meetings were very useful in ensuring
information was exchanged and the GDOT Constructmn staff prov1ded add1t10nal
liaison between contracts in the field. ' SR

Although most devices arrived in ample time to allow for in-office device
integration and testing before field testing occurred, a few devices arrived very late. To
meet the schedule, device integratio'n occurred as the late devices were delivered.
Therefore, the development ‘suite” was never completed and system integration and
testmg had to occur in the field. There was no time to create a complete development

“suite” including the complete set of field devices. This introduced some problems in
determining where problems were occurring within the system because the system
software was never tested as a complete system off line. GDOT spent many hours with
its consultants and cci)ntraCtors tracking dow'n‘ device failures and malfuncti'ons.

A historical analys1s of the trend of bid versus engineer’s estimate revealed that
costs steadily increased over time, with a marked increase noted in the second wave of
contracts. In some cases, contracts that were bid at costs much- h1gher than normally
accepted were let because the Games were approaching and the contract was
considered critical to managing Olympic Games traffic. The local contractors were
glutted with work not only for GDOT and the ATMS partners, but also for the Olympic
Games preparations. When contractors are busy, they tend to bid high, if at all, because
they may have to pay overtime wages, and they are not that anxious to add to their
current overburdened workload and risk liquidated damages if they complete late.
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As the program leader, GDOT created a construction program implementation
schedule. At first, projects were prioritized on the basis of how critical the work was to
completing the regional ATMS. Projects were also prioritized on the basis of how
critical they were to the management.of traffic during the Olympic Games. As the
project progressed, the prioritization was modified on the basis of a variety of reasons
including progress of the plans, ability to procure necessary materials, schedule
slippage, and personnel availability. Updates were maintained and tracked in the
Traffic Engineering Office.

GDOT Construction staff coordinated extensively with the Traffic Engineering staff
to ensure that any changes proposed during construction would not conflict with the
overall regional ATMS concept. The Construction staff took on the responsibility for
ensuring that all field device construction was coordinated including participating in a
committee to develop the fiber allocation plan. The plans were reviewed by the
Construction staff approximately 2 mo before they were let for bid, allowing them to
incorporate any changes needed. The lead construction engineer noted that the plans
required many supplements to ensure that adjacent plans were coordinated and that
there were not “gaps” between plans. He became the central point of contact for
ensuring that all construction resulted in an integrated whole.

Only one construction contractor default occurred during the construction of the
field devices and supporting infrastructure for the regional ATMS. This was on the I-75
Ramp Metering project, which was not a critical element to Olympic Games
transportation management. The contract specifications default clause was quickly
activated, and the contractor’s bond was paid within 2 wk.

GDOT retained the consultant selected for the overall ATMS program (including the
building design) to serve as a construction manager for the TMC building construction.
In commercial building construction, the architect/engineer often provide both design
and construction management services. However, this type of role is unusual for
traditional transportation agencies, as it is more similar to a design/build approach.
The consultant construction manager began its work based on the assumption that its
role would be as is typical for commercial building construction. This included the
capability to approve field changes to the building design and approval of contract cost
supplements. GDOT had not intended to provide this type of authority to the
contractor. It wanted the consultant to act in an advisory role only. The role and
responsibility of the consultant with respect to the building construction was resolved
several weeks after the work commenced, by which time the consultant had provided
the building contractor with direction and approved some changes that had not been
approved by GDOT. The consultant felt that it could work more effectively and
improve the construction schedule if it had the authority to approve changes. GDOT
did not believe that it could assign the authority to obligate State funds to a consultant,
and was also concerned that it would not be part of all of the decisions made in the
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T™MC bulldlng constructlon Therefore, GDOT did not provide such authority to the
contractor. ;

MARTA's program management consultant performed on-site field inspections of
contractors as they installed components of the ITS system such as electrical lines,
cabling, and conduit for the fiber optic cable. In this role, the consultant was able to
resolve and correct potential problems in the field before installations were finalized.

4.5.1.2 Summary of Construction

43. Constructlon plans for f1e1d dev1ces need to be Well coordmated and planned to
ensure that they resultin a complete, integrated system. The plans must be
~ checked to ensure they form a complete system, and this should be the
“responsibility of a single contact. :

44. Field device construction can follow typical PS&E processes successfully. |

45. The roles and respons1b111t1es of outside consultants brought on as building
construction managers must be clearly defined and understood—Are they acting
as agents for the transportation agency with all the responsibility and decision-
making authority of agency staff, or are they serving in an advisory role?

4.6 FINDINGS

The preceding sections provide 45 lessons learned (summary points) regarding I'TS
deployment. Many of the lessons learned relate to the differences between traditional
transportatlon projects and ITS projects. This section combines the information
presented in the summary points with results of focus group discussions conducted to
develop fundamental findings that can help guide future deployments.

4.6.1 Fuhdamental Leseons Learned From Focus Group Results

Based on focus groups conducted in September and December 1996 with the
NAVIGATOR member agencies, ARC, FTA, and FHWA, fundamental ITS program
needs were identified. The needs are based on the difficulties these agencies
encountered when they attempted to adapt traditional transportation practices to the
needs of ITS. Two basic needs were identified:

o The need‘ to develop‘ proced‘ures and measures of effectivehess for ITS programs

e The need to have the appropriate personnel and financial resources to apply the
ITS processes and standards
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The definition of these needs is described below. The ATMS partners recognized .
that, to successfully implement ITS, they need to adopt new “ways of doing business,”
and provide new types of support. For traditional transportation projects, there is .
extensive support provided by the agencies and FHWA and FTA. There are de51gn
manuals, procurement manuals, training courses, workshops, and publications that are
continually updated. This type of support exists on a more 11m1ted scale for ITS

The ATMS partners also recognized that their skills need to be enhanced to support
ITS deployment. They need to learn how to approach systems engineering projects and
how to manage them. The skills needed to operate and maintain ITS systems are
different from those typically found in traditional transportation agenc1es In addition, |
they believe that ITS system performance can be maximized when agencies work’
together. To improve interagency coordination, they believe that their own
coordination skills should be improved. Recognizing that many agencies may not have
the resources to be able to improve skills in all of these areas, they endorsed the option
for agencies to use outside resources to meet the need. However, this option prompted
some agency staff to comment that they would still need to improve their
understanding of ITS processes and technologies to enable them to be effect1ve
managers of outside consultants.

4.6.1.1 ITS Procedures and Measures of Effectiveness

The followmg section defines the terms “procedures” and ”measures of
effectiveness.”

e ITS Procedures: Guidance on how ITS programs should be conducted, i.e., what
should be included in program management, what documents and deliverables
are needed.

¢ ITS Measures of Effectiveness: Guidance on a basis for comparison or
measurement to determine completeness and appropriateness of project
deliverables, to measure progress, and to determine how well the system meets
the requirements.

As described in many of the lessons learned and reiterated in the focus group
discussions, transportation agencies are currently performing ITS projects without the
benefit of guidance on how such projects should be conducted and how to determine if
the outcomes meet the requirements. While traditional transportation projects are
guided by multiple manuals and other guidelines, ITS projects are not. However,
because ITS is still maturing, the ATMS partner agencies and FHWA and FTA strongly
advised that overall guidance, not strict guidelines (full of requirements), be developed
that can respond to the evolving nature of the work.
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4.6.1.2 : ITS PersOnnel 'Sk;ill Areas

Three basic skill a areas were identified via the focus group exercises that dlstlngulsh
ITS pro]ects from tradltlonal road or transit works:

Interagency Coordination Skllls Skills related to revealmg shared goals and '
assisting with decision consensus among a variety of interest groups, and maintaining
open and unblased commumcahons :

Program/Pro;ect Management Skills: Skills related to overall program and pro]ect
management, including programming the funding for large regional projects; managing
pro]ects with uncertain outcomes; managing projects involving multiple agencies; -
managmg system implementation projects; and working with consultants that are truly

“outside experts,” brmglng skllls not avallable among existing : staff.

' ITS Technical Skills: An understandmg of the detailed technical workmgs of ITS
projects including software development, hardware design, system integration,
communications technologres, and electronlcs ‘

Throughout the summary points, these skill area ‘needs are found To correlate the
skill area needs and the need for guidance for ITS procedures and measures of
effectiveness, the following table was developed. It lists each of the summary findings
and indicates if the finding relates to the need for ITS skills or ITS guidance. The table
forms the basis for synthe51zmg the summary points 1nto the fundamental lessons
learned. r
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- " Skill Area

Ref. o : Summary Point
No.

Coordination

ITS

Interagency

Program
_ Management
Technical
- Recommended
Approaches

1 . | ITS program operation and technology selection need to be
investigated and outlined to develop robust early program
scope and cost estimates. Doing so requires considerable up-
front effort—more than is typical for traditional transportation
projects at the same stage. :

N
AN

2 There is not enough cost or benefit information available to
assist agencies in matching ITS programs with needs, with

gaining support, and to help the MPOs integrate ITS-into the |~ | v v v
transportation planning process. ; ] : :

3 Incorporating the experience and knowledge gained from

+| other ITS implementations improves early program definition.
Scanning tours are one method to learn from other agencies, ’ v ‘/ »
and can help in understanding ITS benefits.

4 Begin early to promote and develop coordinated regional
operations and ATMS capabilities. Develop the ITS concept in 1 v o
a collaborative forum. n v

5 Continuous interagency coordination from planning through
operations and maintenance is critical to the success of
integrated regional ITS deployments.

6 ITS programs require more interagency coordination than
typical for traditional transportation programs.

7 Some agencies are more committed than others to ITS. Itisa
challenge to bring on those that have little pre-existing
commitment to ITS concepts. :

8 Comprehensive operating agreements are essential in order to
achieve the full benefits of an intermodal, interjurisdictional v
ATMS.

9 Law enforcement and other emergency services agencies will
likely realize measurable benefits from participation in
integrated incident management systems. Once they are able
to actually see an ATMS in action, and how it benefits their
own operations, they often become highly supportive of
integrating with the regional ATMS operations.

10 There is a lack of guidance to support inter-agency

coordination and decision-making for ITS programs. ]
Different agencies often support different decision-making v v
approaches.

11 There is a lack of guidelines for the development of Concept
Plans for ITS deployments. Since Concept Plans are the first
step in overall ATMS deployment, they are critical to overall v v v
program success.

12 . | Field device implementations can generally be adapted to

traditional PS&E processes. Modifications to the low-bid field
device procurement process will better ensure proper field v v
-device performance and functionality.

13 It is difficult to gauge progress in software development. In
addition, there are many difficulties in translating a non- ,
automated process to an automated one. The program v v v
management skills needed for ITS programs that include work
outside of the traditional transportation staff’s expertise, such
as software development, are different from the skills needed
to manage consultants performing work that the
transportation staff is expert in. Therefore, custom-designed
and developed software can represent the highest cost and
schedule risk for an ITS program.
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Skill Area

@
£
Q
0
3
@

Ref.

No.

;Sulnmary Point

Program
Management

Coordination

TS

Interagency
Technical

Recommended
‘| Approaches

Measures of
Effectiveness

14

Prototypmg early and often is cntlcal to software
development success. ~

hN

<

<

15

There are no standard guxdelmes in place at transportatnon‘
agencies to help guide software development and mitigate
risks. -

16

‘Design and implementation of a complex control system:

incorporating multiple untried technologxes is highly risk-
prone in that there is not adequate: pnor expenence to rely
upon.

17

There are no processes in place at transportation agencies to
guide configuration management of control systems.

18

'I’he“‘fuh‘ding structure for ITS programs promotes adoption of

the latest technologies because there are few funds available
for future technology upgrades. This may result in late
changes-to the control system. If there are schedule pressures,
late changes may affect the ability to complete the control
system within the needed time frame.

19

‘| There:is no guidance for the development of Systems.

Engmeermg Management Plans:which, when well de51gned
and followed, are crmcal to ensuring proper system
integration.

20

To help mariage and mtegrate multlple contracts, a Systems
Integrator contract can be used. To facilitate coordination
among multiple contracts, weekly meetings (with FHWA or
FTA support as a facilitator) can be a highly effective tool.

21

ITS programs inclide components that present special -
regulatory and technical challenges that are not found in

| traditional transportation programs.

22

TMC building design and project management requires
specialized expertise not typically found within traditional

 transportation agencies. Transportation agency.construction. .

standards differ from those in the building construction .

| industry; and are difficult to adapt to building contract needs.

23

|| Program management of complex ITS programs requires tools
| not typically available attraditional transportation agencies.

Processes and staridards developed for traditional
transportation works do not address the spec1f1c needs of ITS
programs.

24

Many ITS components are difficult to mcorporate mto
standard transportatlon-axr quality models.

‘ITS programs should be: mcorporated into reglonal

ttansportatxon plans:

26

If transit ITS programs are not considered as part of the usual
budget and funding cycle then special FTA grant agreements

'may be required that can introduce other funding condmons

and funding schedule issues.

27

The current Federal-aid (roads) funding processes and
Federal-local (transit) funding relationship work for ITS.

28

Coordinating the management of a multi-agency reglonal
ATMS program can be simplified if a single agency is selected
by the ATMS partners to manage the. program
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Skill Area

")
c
a
o
3
o
o

Ref.

No.

Summary Point

Coordination

Management
ITS

Program
- Interagency

Technical

‘Recommended
" Approaches

Measures of
- Effectiveness

29

Traditional local transportation agencies may have little ITS
technical and program management skills and experience
necessary for successful deployments. They may relyon .
outside support from peer orgamzatlons, outside experts, and
the FTA and FHWA.

<
<

<

N

30

The traditional Federal-local and transit program oversight
and review relationship can be adapted to complex ITS
deployment programs. Daily interaction can result in
improved coordination and technical support, and reduced
review time.

31

Many road agencies do not bring on outside program " -
management assistance, and may overlook the funding needs

for such assistance. -

2

Many traditional transportation agencies experience -
difficulties in creating and funding new positions needed to
manage an ITS program, and re]y on existing staff or outside

| assistance.

33

The proportion of 11fe-cycle costs including cost to deploy
devoted to operations and maintenance are higher for ITS
than for traditional transportation projects. Thus, operations
and maintenance funding is even more important to ITS than
to traditional transportation projects. '

34

Even if adequate staff are available to support.ITS operations
and maintenance, they may require initial and ‘on-going
training in specialized ITS skills. This initial training could
consume considerable resources and could take longer than
expected.

35

Difficulties in recruiting, paymg competitive salaries, and
retaining staff have led agencies to use outside operatlons and
maintenance service providers.

36

Agency staffing policies are often not flexible enough to allow
agencies to readily create the specialized staff positions
required for ITS operations and maintenance. The process
often requires political and top managerment support.

37

A regionally integrated ATMS may benefit from regionally -
coordinated operations and maintenance. However, the long-
range funding commitments necessary to create a coordmated
funding pool are difficult to obtain.

38

An earlier understanding of the staff needs for operations and .

maintenance may have helped agencies create and fund staff
positions (if needed).

39

The complete scope of work for an ITS program, such as
NAVIGATOR, cannot be defined until after the system-
concept and functional requirements are developed.

40

Procurement processes developed for traditional
transportation programs are not well suited to complex ITS
programs, particularly the software and systems integration
portion of the contracts.

41

Transit agencies have procured systems in the past, and have
developed procurement policies and guidelines appropriate to
ITS systems needs. Due to this, the FTA procurement
guidelines are more flexible when processing technology-
based systems than these road agencies. Road agencies are
less experienced with system procurements and often do not
have appropriate contracting mechanisms.
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Skill Area

Guidance

Ref.
~ No.

Summary Point

Coordination

ITs

Management
Interagency

Program

Technical

Recommended

Approaches

Measures of
Effectiveness

42

Using fixed-price contracts for ITS systems work may overly
constrain the program because the scope is hard to clearly
define up front, and the decisions made during the system
design portion of the work may-affect the overall cost.

AN

<

43

Construction plans for field devices need to be well
coordinated and planned to ensure that they resultin a
complete, integrated system: The plans must be checked to
ensure they form a complete system, and this.should be the
responsibility of a single contact.

44

Field device construction can follow typical PS&E processes
successfully.

45

The roles and responsibilities of outside consultants brought

| on as building construction managers must be clearly defined

and understood—aAre they acting as agents for the

transportation agency with all the responsibility and decision- '

making authority of agency staff, or are they serving in an
advisory role?

Despite the lack of pre-developed standards, GDOT and MARTA were able to

implement a complex, regionally integrated ATMS in a highly compressed time frame.
It has been estimated by FHWA staff that a similar program, if implemented without
the schedule constraint in Atlanta, would have taken at least 10 years to accomplish.
GDOT was able to achieve NAVIGATOR in 5 years, despite the fact that it was the first

in the United States to implement such a system, and despite the difficulties of
attempting to adapt standards developed for traditional transportation programs.
Future ITS programs can benefit from GDOT'’s experience.
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5.0 RECOMMENDATIONS

The following recommendations are suggested to improve implemehtation of
ITS programs throughout the United States. B s

_This section begins with a discussion of recommended ITS project steps
including a set of suggested tasks important to ITS system deployment. Not only are
the actual tasks themselves important, but it is also important to note at what point
they are recommended to be accomplished. This set of tasks can be used as a
template or guideline for agencies considering ITS projects. In addition to outlining
the tasks, the special skills needed (compared with those typically found in
traditional transportation agencies) are described for each major project phase.

Also included in this section is a set of recommendations for Federal and local
agencies (State, regional, city, county, transit provider, etc.) to better support ITS
deployments. The recommendations are specifically addressed to the ITS skill area
needs and the need for standard ITS processes and guidelines. '

5.1 THE STEPS TOWARD ITS DEPLOYMENT

ITS deployments can be divided into steps that conclude with major decision
milestones. The major steps can be distinguished from each other because each
presents different technical and program management needs. The overall goal of
the suggested strategies outlined herein is to support these needs, ensuring that the
appropriate resources are available at all agency levels. 1t is also suggested that the
basic organization of ITS projects—the major steps defined by the needs and.

resulting in decision milestones—be supported. One of the key lessons learned is
that road transportation agencies must amend their view of projects to better
support ITS. One step toward that change is to develop practices that fit ITS projects,
rather than attempting to make ITS projects fit practices designed for traditional
transportation works. o . '

Four main steps are identified:

e Step 1—Initial Planning
. Step 2—Defining the ITS Program
e Step :SQSystem Implementation
» Step 4—Operate and Maintain
,Figure 5-1 ys,how,sj the major steps, the tasks wij’thin,_,eac;h ‘maj;c;r step, and the
dependency structures linking the tasks. The steps are described in the pages

provided following Figure 5-1. Within each of the main steps are several important
tasks. Each step requires different skills based on the needs presented by these tasks.




FIGURE 5-1
The Steps Towards Reglonal ITS Development

STEP 1 - INITIAL PLANNING

Strategic Plan *

Early Needs, Alternatives, & Cost/Benefits Analysis

Early Deployment Plan *

Early Political Support

Create Steering Committes

Review/Revise Legal & Policy Barriers

v ' FUNDING MILESTONE A

STEP 2 - DEI'AILED ITS PROGRAM DEFINITION

Program Management Plan *

Detailed Needs, Alternatives, & Cost/Bensfit Analysis &
Baseline Data Collection

Establish Operational and Technical Committeas
Sign Interagency Agresments
Concept Plan *
Implementation Plan *
Operations Plan *
Perform Technology Review
Functional Specifications *

FUNDING MILESTONE B
|STEP 3- SYSTEM IMPLEMENTATION
Program Management Plan Update *
Opérations and Technical Commitiee Mestings *
Establish Performance Measurement Criteria
Develop Detailed PS&E for Field Devices
Construct Field Devices
Procure/Install Systems
-System Engineering Management Plan *
Software Development Plan *

Configuration Management Plan *
System Test Plan *
Control System Implementation
FUNDING MILESTONE C
STEP 4- OPERATION AND MAINTENANCE
Operations Committee Meetings
Review Performance Parameters With Respect to Goals
Recommaend and Implement Improvements

Perform Evaluation & User Assessment, Cost/Bensfit Analysis

Add New Agencies to System as Needs are Identified: Update
the Deployment Plans as Needed .

‘W Key Document ! Task ,
@ Funding Milestone fI> Continuing Task
sk . Deliverable Documents )
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Following steps 1 through 3, funding milestones are identified: |

Funding Milestone A: Follows the Ihit'ial“Planniing}steP.'k At this point, there is
enough preliminary information to develop preliminary scope and cost
estimates for an ITS program—including staff needs. '

Funding Milestone B: Follows the Define ITS Program step. At this point in the
process, interagency operational agreements have been developed that affect the
ITS program functionality. Because this discovery process often results in
modifications to the details of the ITS program, a funding milestone is inserted
at this point to ensure that the originally programmed funds will continue to be
adequate. ' a > :

Funding Milestone C: Follows the System Implementation step. This milestone
is inserted to ensure that future operations and maintenance needs, if not
_already provided for, are funded. - T ‘ :

Each of the steps indicates the level of needs for the three skill areas—
Interagency Coordination, Program/Project Management, and ITS Technical Skills.
The skill level need is described with respect to the baseline skills typically found at
traditional road and transit agencies. The skill needs through the project steps are
shown at the bottom of each page detailing a major project step. Following the
summary sheets is a discussion of each of the steps, including NAVIGATOR
experience to 